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“Creativity is intelligence having fun”
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From the Director’s Desk...

It gives me immense pleasure to present the Annual Report of CSIR-Central Scientific Instruments
Organisation for the year 2020-21. This report presents our journey in a challenging environment that
has been hugely affected by the pandemic and its associated repercussions on the society.
Nonetheless, our scientific team has put forward its best effort to provide technological solutions
covering a wide spectrum of activities ranging from healthcare, defence, agri-instrumentation, COVID-
19 mitigation to sensors & systems for strategic and societal applications. | am sure that the readers
would find this edition of the Annual Report informative and would reach out to us with their valuable
suggestion, advice and guidance in achieving scientific excellence.

As CSIR steps into 80" year of its inception, it gives us immense pride to be part of this glorious journey
and at the same time, it reminds us our shared responsibilities to deliver and offer time-bound solutions
to the problems and difficulties faced by our fellow citizens. This can only be achieved through a
stronger linkage among ‘Academia- R&D laboratories- Industries’ with a focus on sharing of resources,
ideas and expertise. In the same line, inter-disciplinary research involving scientific staff with varied
skill-set needs to be encouraged for focused research activities culminating in a high impact technology
or product. For a country with 1.3 billion people, the aspirations and expectations of the nation from the
scientific community is huge and to keep pace with the rapidly changing socio-economic scenario, we
must rededicate and recalibrate ourselves to develop cutting-edge technologies of national importance.
To promote and encourage such activities, a complete restructuring of the S&T groups in the laboratory
has been planned to foster innovation and trans-disciplinary research. This would also help in aligning
the current and future research activities of the laboratory in emerging areas of instrumentation
including Artificial Intelligence, Smart Materials, Optics and Photonics as well as Intelligent Sensors
and Systems.

During this year, the laboratory transferred 15 technologies to various industries in the domain of
healthcare, COVID-19 mitigation and energy management. The technologies of ‘Electrostatic
Disinfection Machine’, ‘UV Based Disinfection Systems/Chamber’, ‘Modular Foot Operated Sanitizer
Dispensing Station’, ‘Microorganism Decontamination Box’ and ‘Contactless Hand Sanitizer Dispenser’
were developed and transferred during this period for disinfection and sanitization of commonly used
surfaces. Similarly, the technologies of ‘Aerosol Canopy for Dental Procedures’ and ‘Safety Goggles’
were transferred to the industries to protect healthcare personnel from being exposed to infectious
aerosols in a medical set-up. In the areas of assistive healthcare devices, the laboratory developed a



‘Respiration Assistive Intervention Device (Portable Ventilator) based on the operation of Ambu Bag,
which is used conventionally for manual respiration. The technology of ‘Portable Solar Powered
Vaccine Cooler (SPVC)’ was also transferred for ease of vaccine storage and transportation. Many of
these technologies were developed in a very short span of time through the lockdown and were made
available to the industries for commercialization. The laboratory also transferred the technologies of
‘Building Energy Management System’, ‘Design of Pristine/Doped Photocatalytic Materials for
Pollutants Degradation’ and ‘Air-Pressure Electric Switch’ for varied applications in energy
management, environment protection and sensors. The gamut of technologies transferred shows the
laboratory’s strength and expertise in various domains of instrumentation.

As any technology development and its successful induction would not be possible without a close
association and interaction among the various stakeholders, the laboratory has always endeavored to
reach out to our current and prospective collaborators through various forms of engagements. During
this year, the lab has signed 8 MoUs and 21 project agreements with various industries, academia and
PSUs such as HAL Lucknow, Dynamatics Technologies Ltd. Bangalore, BEL Panchkula, CDAC Mohali,
AIIMS Rishikesh, PEC Chandigarh, Kinetic Communications Ltd. Pune, Tata Consumer Products Ltd.
Bengaluru and PGIMER Chandigarh etc. | am confident that such associations would result in high
impact technologies and products and would benefit the masses in improving the quality of life.

The laboratory, as a part of AcSIR, has also been contributing significantly in human resource and skill
development activities. The PhD and Masters programs offered by the laboratory gives the students a
unique opportunity to work on live projects while continuing their coursework and also gives them
access to advanced research facilities within the large network of CSIR laboratories. Similarly, Indo-
Swiss Training Centre (ISTC) has also carved a niche for itself in skill development activities through
its diploma, post graduate diploma and certificate programs. Such programs are designed to impart
rigorous hands-on training to students and is well-supported by a team of experienced scientific and
technical staff. The students of ISTC and AcSIR have also brought many laurels to the laboratory
through awards in various national and international competitions, conferences and workshops.

On this occasion of CSIR-CSIO Foundation Day, | would like to congratulate all the staff members for
their untiring effort in enhancing the laboratory’s visibility in terms of its research outcome and positive
impact on the society. | would also like to express my sincere gratitude to DG, CSIR and all the
members of Research and Management Council for their continued guidance and support in managing
the activities of the laboratory. The support of various funding agencies as well as end-users is also
highly appreciated and | hope that our association with all our partners would continue to benefit the
society and our nation as a whole.

As Dr. A P J Abdul Kalam, Bharat Ratha and Former President of India, once famously said,
“Excellence is a continuous process and not an accident”, | am confident that as a team, we would
continue to pursue scientific excellence with courage, determination and unwavering commitment to
our self-belief. It's perseverance, rather than only perfection, that would help us achieve newer heights
in our collective journey. Let’s join our hands and work for a better tomorrow!

Jai Hind!

October 30, 2021
Chandigarh

(S Anantha Ramakrishna)
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Pre-Harvest Technologies

Pre-Harvest Technology (Agrionics-V-1A) group in CSIO is mainly working
in domain of pre-harvest technologies. The multidisciplinary manpower of
the group is involved in designing materials, processes, techniques and
instrumentation in agriculture domain. The major research activities of
research group include development of sensor and instrumentation for sail,
water, plant, materials development for water quality, pollutants degradation,
hydrogen generation, ion-exchange for ion chromatographic separations
etc., remote sensing, design of electrostatic sprayer for wider applications
like agricultural, dust mitigation, air pollution control, locust control,
disinfection, etc. Development of edible coatings on fruits, tea moisture
measurement system, design of portable and smart sensor systems for
water quality, design of soil nutrient mapping system, design of photo
electrodes for solar hydrogen production, development of a climb free
coconut harvesting system, etc. The research group is also equipped with
high end analytical facilities, database generation, testing services and
validation of indigenous products for water, soil and air domain.

Dr. V.D. Shivling
vvdatta@csio.res.in

Completed projects:

e Development of an Automated Soil Nutrient Sensing System

e To Provide the Consultancy in Upgradation of the Existing Model of Conventional Sprayer to
Electrostatic Sprayer

e Design and development of a system for climb-free coconut harvesting

e JIGYASA: A Student-Scientist Connect Program

Ongoing Projects:

¢ Narcotics Detection and management system for rehabilitation

e Hand held moisture meter for made tea

o Electrostatic dust mitigation and environment protection device

e Edible and biodegradable materials for the electrostatic coating to fruits and vegetables for
enhanced shelf-life

e Smart Phone Imaging Dip-Stick Platform for Heavy Metals Detection in W ater

e DEEP-Development of an efficient photoelectrode for hydrogen fuel from water

e 2D Materials Engineering for Simultaneous Hydrogen Production and Emerging Pollutants
Degradation

e Investigation of Nanostructured SERS Substrate for Pops Detection in E-Waste Recycling
Site

e Design, Development, and Validation of Personalized Air Disinfectant/Purifying Device

e Design of Pristine/Doped Photocatalytic Materials for Pollutants Degradation



Development of an Automated Soil Nutrient Sensing System

Type of Project : Grant-in-Aid
Project No. : GAP0366
Project Leader : Dr. Baban Kumar S. Bansod

The progress made in the project till this year is:

¢ An automated soil sampler has been developed in collaboration with the partner institute.

e The soil sampling from the various sites has been done and the regression model for the
prediction of soil organic carbon (OC) content has been done using the diffused reflection
spectroscopy via standard FTNIR instrument.

e Further, the compact tabletop version mirroring the standard instrument functionality for
OC determination has been devised for the field-scale application.

¢ Interfacing spectroscopic sensors and associated communication protocols has been
accomplished.

¢ The data logging of the spectral signatures of soil samples via the miniaturized tabletop
set up with GUI has been completed.

e The miniaturized lab-scale prototype for the estimation of OC has been developed.

e The ISFET technology sensors developed by the Indian Institute of Soil Science (lISS)
were integrated with an embedded system to develop multi-parametric sensing of the soil
parameters.

e The prototype is tested at [ISS with respect to standard soil samples.

Developed miniaturized soil nutrient management system along with its performance measures



To Provide the Consultancy in Upgradation of the Existing Model of
Conventional Sprayer to Electrostatic Sprayer

Type of Project . Consultancy Project
Project No. : CNP0016
Project Leader : Dr. Manoj Kumar Patel

The project was to upgrade the conventional and existing dust mitigation device to an
electrostatic spraying-based dust mitigation device. The consultancy project was sponsored by
M/s Cloud Tech Pvt. Ltd, Yamunanagar, Haryana. The electrostatic device has been designed
to tackle the problem of airborne dust particles, which is a major cause of smog and air pollution
in Indian metro cities. Dust suppression is one of the major tasks where continuous dust
generation takes place. The major sources are unpaved roads, coal mines, cement enterprises,
construction, general demolition work, open mining activities, and the handling of bulk materials.
Unpaved roads and digging activities for various infrastructural constructions expose the loose
soil, contributing as much as 17 percent of the particulate matter (PM) in the air, increasing
hazardous PM 2.5.

CSIR-CSIO in collaboration with industry has successfully upgraded the conventional dust
mitigation device to electrostatic dust mitigation for the suppression of dust and particulate
matter at the source of generation. The device produces a uniform and fine spray droplets of
water sprays. Due to the small size of droplets, the surface area of spray droplets increases
which enhances the interaction with the suspended particles. The charged water particles in the
size range of particulate matter are more efficient to suppress the dust particles. The developed
device has a great socio-economic impact and market potential which will contribute to the
‘“AATMANIBHAR BHARAT campaign of the Government of India.

Design and development of a system for climb-free coconut harvesting

Type of Project : Grant-in-Aid
Project No. : GAP0382
Project Leader : S. Anup Chander

Recent years have seen a healthy increase in the number of researchers and companies
working towards the development of tree/pole climbing robots. The reason for the development
of tree/pole climbing robots in a majority of cases is that workers who perform tasks, be it
repairing or installation, are always subjected to the risk of falling while working in such risky
tasks.

There are few attempts made by different individuals or organizations to mitigate the problem of
harvesting from tall trees. Among the products, most of them in the market for harvesting are
contact-based devices. Contact-based devices rely on the friction between the device and the
tree trunk. The absence of friction can cause slippage of the device. Also, the existing devices
cannot easily adapt to the bend in the tree trunk.

The limitations of the existing devices can be overcome with the help of non-contact tree
climbing or harvesting devices. We have concentrated to check the feasibility of the thrust-
based mechanism (quadcopter) to achieve the tree ascending/descending process.



The prototype of the thrust-based climbing mechanism platform has been prototyped and tested
at the laboratory level and it was found that the mechanism holds a good scope for its
applications in harvesting purposes. We have also applied for filing the patent for this
mechanism.

JIGYASA: A Student-Scientist Connect Program
Type of Project : CSIR JIGYASA Virtual Lab Project

Project No. . HCP 0101
Project Leader : Dr. Pooja Devi

JIGYASA is a major science outreach flagship program of the Council of Scientific and Industrial
Research. This program was seeded by CSIR on the call made by President, CSIR, and
Hon'ble Prime Minister of India to inculcate scientific temperament in school children. This
student-scientist connect program was first inaugurated by Dr. Harsh Vardhan, Hon'bleFY 20-21
has seen the pandemic situation in the country, putting school students locked in their homes.
At this time, when students had no platform to get the right information, CSIO initiated a virtual
webinars series, “Let’s Talk Science: What, Why and How?” to connect students directly with
Scientists. Later, the series was taken to the PAN CSIR level. Also, with the initiative from
CSIO, a YouTube channel was created for live streaming of webinars conducted in this series.
CSIO has been an active partner for another JIGYASA-ATL webinar series, also live-streamed
on JIGYASA YouTube Channel. The series has covered around 12 lectures from the
scientists/directors on topics related to Biology, Physics, Chemistry, Engineering Sciences, and
Science Career. Further, to overcome the myths in common public, specifically students, on
COVID-19, specific lectures were conducted on understanding COVID-19, Drugs discovery,
Vaccines, Detection, Clinical aspects, and Technologies combating COVID-19. Later, on the
signing of MoU with AIM, a JIGYASA-ATL series was started. The series started on June 15,
2020, around 23 lectures as listed below have been covered as of date.

The series reached a wide audience including students, teachers, parents, and the general
public, through JIGYSAS YouTube Channel with a viewership of around 202,500 and more than
9000 subscribers. Students and teachers from NVS, KVS, State government schools, private
schools, and ATLs from all states of the country have been directly benefitted from this series.
This series has allowed direct interaction of students with the scientists leading in front during
COVID-19 and also inculcated a culture of curiosity by asking questions.

A step further, two new games are developed on understanding the concept of the periodic
table, and color spectrum. Simulation-based experiments are designed for understanding
interference concepts in light. Additionally, graphical stories on water quality, atoms, and
experimental videos on hydrogen energy, water treatment, laser wavelength identification, and
robotics are developed for the students to learn virtually. CSIO also conducted a competition for
teachers and students on “CSIR Role in COVID-19” and “Innovative Content for Science
Teaching”.



Narcotics Detection and management system for rehabilitation
Type of Project : CSIR

Project No. : HCP 0026 (Task 1.4)
Project Leader : Dr. Navneet Singh Aulakh

Abuse of psychotropic drugs has been the nation’s scourge for over two decades and
this region recorded the second-highest number of cases registered under the Narcotic
Drugs & Psychotropic Substances Act, 1985 (NDPS) in the country according to the
latest available data from the National Crime Records Bureau. These constituted about
one-fifth of all such cases registered countrywide. The rampant drug proliferation also
increases the prevalence of other associated crimes and to check this menace there is a
need to develop a narcotics detection system.

Presently all the narcotics detection systems are either very expensive or involve a lot of
time and effort in sample preparation and are cumbersome to use. Mostly these systems
are imported and due to this the accuracy in detecting local drugs is compromised and is
difficult to customize, maintain and operate in Indian conditions.

Experimental set-up for narcotics detection system and the Raman Signature

In this project, a new kind of narcotics detector is being developed which will be Raman-
based and so will give quick and accurate results without the need for sample
preparation. To decrease the hardware to be deployed in the field the system has been
made cloud-based. The instrument at the user end will have only the electronics for
signal acquisition and transmission and the processing will be done cloud-based.

Initially, an loT-based module has been developed for signal acquisition and cloud
connectivity has been implemented. The module has been successfully tested by
making it acquire the signal in the visible region and then uploading the data to the
cloud. This system was very helpful because instead of everyone being present in the
elfield the operator, end-user, and the industrial production agency could view the results
online over the cloud at different locations without the need to travel which was a bit
difficult due to the restrictions imposed due to Covid-19 during this period.

Developed prototype for Signal Acquisition and the trace obtained in the visible spectrum



Developed prototype for Signal Acquisition and the trace obtained in the visible spectrum with a little
modification the device developed can be changed to acquire any signal like temperature, pressure, light,
sound, etc., and make it possible to process and monitor it over the cloud.

Hand held moisture meter for made tea
Type of Project . Grant-in-Aid

Project No. : GAP0418
Project Leader : Dr. VD Shivling

The moisture content of made tea decides its quality in terms of taste, aroma, and shelf life. The
proposed system for measuring the Made tea Moisture is in progress for its electronic and
mechanical design & it is based on microwave technology. The microwaves have the advantage
of passing through the sample and telling the moisture content in the inner part of the sample.
The design is based on a patch antenna with an air gap between the patch and ground plane to
carry Made Tea as a sample. The design of the patch antenna is simulated and further validated
using a vector network analyzer (VNA). The system is based on the change in resonance
frequency of the patch antenna with the moisture content of the sample. The resonance
frequency of the patch antenna was observed to decrease with an increase in the moisture
content of tea. The electronic design block diagram of the system is as shown below is in
progress.

Tea sample

Ground plane

/ Microcontroller VCO (4-8 GHz) Directional Patch
—_— —

Coupler antenna

Patch

Power Detector

/

Substrate

Methodology of Tea Moisture Measurement
Patch Antenna design



Electrostatic dust mitigation and environment protection device
Type of Project : CSIR-Funded

Project No. : MLP2011
Project Leader : Dr. Manoj Kumar Patel

Dust suppression systems help to control the dust while improving efficiency. An electrostatic
dust mitigation device is highly useful in suppressing dust particles and efficiently protecting the
environment. An induction charging-based high-range electrostatic spraying system has been
designed and developed at CSIR-CSIO, Chandigarh. It produces uniform and fine spray
particles that are nearly equal in the proportion of dust size particles. The droplets generated by
conventional methods are bigger in comparison to respirable dust and the water droplets are not
coming into the contact with the dust particles. Charged particle generated from the electrostatic
spraying nozzle combines with the foreign particles present in the naturally occurring
environment and settle down very efficiently and effectively.

The developed device and utility model discloses a multipurpose air-assisted high-range
electrostatic spraying system based on the induction charging principle for dust mitigation and
environmental protection. The proposed technology is a kind of new practice in India and it will
help in suppressing the dust as an environmental protection tool. It will be a great asset and
technological solution for SWACHH BHARAT, SWASTH BHARAT mission and MAKE IN INDIA
and AATMANIRHAR BHARAT campaign of Government of India.

Edible and biodegradable materials for electrostatic coating to fruits and
vegetables for enhanced shelf-life

Type of Project : In-house (Mission Mode Project)
Project No. : HCP0031 (WP 1.1)
Project Leader : Dr. Manoj Kumar Patel

As the population is increasing, processed food is getting more popularity among consumers.
To provide fresh and healthy fruits and vegetables to masses, preservation, storage, and shelf-
life extension are the most essential parameters to be considered in food processing industries.
Generally, fruits and vegetables are perishable commodities since their tissues remain alive
even after harvest. They gradually deteriorate through natural ageing, rotting or when they are
consumed, cooked, or usually when processed. To extend the post-harvest life of the fruits and
delay ripening, their respiration rate needs to be reduced as far as possible. The edible coating
on fruits and vegetables retards the respiration rate significantly, aids in extending the shelf life
of the produce.

In this work, an electrostatic spraying-based edible coating system has been designed and
developed to enhance the shelf-life, nutritional value, and sensory attributes along with novel
edible coating materials. An electrostatic coating system is one of the most efficient and
effective coating methods in which higher uniformity is obtained with a lesser amount of coating
material and hence, saving the natural resources. It provides better coverage of the coating
material on the target surface with homogeneity and uniformity in thickness which is a result of

8



controlled aerodynamics conditions of charged droplets. The developed technology has huge
market potential in the food processing industry.

Smart Phone Imaging Dip-Stick Platform for Heavy Metals Detection in Water

Type of Project : Grant-in-Aid
Project No. : GAP 0375
Project Leader : Dr. Pooja Devi

Heavy metals contamination of water resources including groundwater is a major problem
worldwide. In the Indian scenario, several states have been affected with high-level
contamination of heavy metals including arsenic, selenium, chromium, cadmium, etc., in water.
It is therefore required to have an end-to-end detection platform for their detection before water
consumption as well as utilization in agriculture in affected regions. Heavy metals contamination
has been found responsible for chronic diseases including arsenicosis, selenosis, major organs
damage, etc., and is well documented. The pain of the problem could be understood only by
affected people. Moreover, the irrigation of crops with heavy metals contaminated water has
been found to cause their elevated presence in major crops including rice, which has also led to
Indian export consignment rejection by northern countries. The proposed proposal integrates a
successfully accepted colorimetric approach for heavy metals detection in water with mobile
phone-based image processing to quantify the contamination level using affordable
paper/membrane-based disposable sensor strips. The developed mobile app ensures the
elimination of subjectivity of the colorimetric sensor, which limits their application to a true extent
by users.

Progress:

A Portable Colorimeter to Read Paper Strips for Heavy Metals with specifications given below is

developed:
o Measure : Heavy Metals in Water
e Type of Heavy Metals : Paper Strips for Metals
e Mode :Colorimetric Material and Reader
Device
e Measurement Range : WHO limit
e Analysis Time : 2-3 min
e Sensor : Color Sensor
o Power : 5V DC Adaptor/Battery
o Weight : 500 gms
e Accuracy 1 +-0.50
e Data Sending : Bluetooth 2.0
e Serial Communication : USB 2.0

Figure: Mobile App, HMISense to Quantify
Heavy Metals Level (Copyright filed)



Colorimetric Reagent Kits/paper strips for Cu, Se, Hg, As, Zn, Fe, etc.

S. Metal lon | Probe Type | Kit Type Detection Color change
No. range
1. Arsenic Colorimetric | Solution-based | 1-50 ppm Naked eyes (yellow
testing to red)
2. Selenium | Colorimetric | Solution based | 0.01-1ppm | Naked eyes (pink to
testing purple)
3. Iron Ratiometric | Solution-based | 0.25 ppm to | Naked eyes (green
testing 25 ppm to brown)
4. Copper Colorimetric | Test strips >1ppm Naked eyes
(colorless to yellow)
5. Mercury Colorimetric | Test strips 1-5 ppm Naked eyes
(colorless to orange)
6. Zinc Colorimetric | Test strips 1-10 ppm Naked eyes (light
pink to dark pink )

DEEP-Development of an efficient photoelectrode for hydrogen fuel from
water

Type of Project . Grant-in-Aid
Project No. . GAP 0421
Project Leader : Dr. Pooja Devi

Hydrogen as an element and as a gas (H.) is colorless, odorless, and tasteless. Hydrogen gas
on burning (combustion) with oxygen (air) generates a humongous amount of energy.
Generally, the combustion reaction releases around 286,000 joules of energy per mole
of hydrogen gas burned, which is a multitude higher than fuels being used at present. Besides
as a fuel, it has other excellent features such as (i) its high energy density/mass (120-
142 MJ/kg, while for gasoline: 44.5 MJ/kg) (ii) low ignition temperature (iii) high combustion
energy (2.86 x10° J/mol H,) (iv) no toxic combustion by-products. Thus, Hydrogen has been
projected as a clean future fuel. Amongst various methods of its production,
photoelectrochemical (PEC) water splitting is a promising approach, which requires the design
of efficient and stable photoelectrodes. In this project, we are working towards the growth of
ordered and nearly defects-free nitrides nanostructures by epitaxy/hydrothermal methods and
investigation thereof as photoelectrodes (PEs) for water splitting PEC devices. Further to
improve the efficiency of these electrodes, we are investigating p-doping and surface
modifications by co-catalyst materials. In this direction, we have decorated nitride
nanostructures with carbon dots, plasmonic nanostructures (Au@CQDs), and 2D materials
(MoS;2, MoSe2, etc.).
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SEM images of (a) Etched GaN, (b) MoS2/GaN, (c) SiNW. TEM image of the MoS2 decorated SiNW, inset
shows the high-resolution TEM fringes.

Si Nanowires for Photoelectrochemical Water Splitting

2D Materials Engineering for Simultaneous Hydrogen Production and
Emerging Pollutants Degradation

Type of Project : Grant-in-Aid
Project No. : GAP 0432
Project Leader : Dr. Pooja Devi

Water is the key component for life's existence on earth and access to safe water is a basic
human right. However, overexploitation and increased level of pollutants in water resources
(surface and groundwater) have affected their quantity and quality, respectively. Several organic
pollutants are categorized as emerging pollutants (EPs) such as antibiotics, drugs, personal
care products, etc. Further, the limited supply of fossil fuels and the associated carbon footprint
upon their consumption raises alarm for the rapid development of clean and renewable
alternatives. That is why the generation of hydrogen through photoelectrochemical (PEC) water
splitting has been considered as a potential future strategy for minimizing the usage of fossil
fuels. In this project, we are working towards the development of smartly engineered 2D
material heterostructures on various nanostructures semiconducting substrates like Si, GaN,
FTO, etc. as efficient, stable, scalable, and cost-effective photoelectrodes for simultaneous
treatment of wastewater and hydrogen production. These developed heterostructures will be
engineered with newly developed MXenes (M..1X,Tx) for the efficiency enhancement for
simultaneous treatment of water pollutants and hydrogen production through innovation in
materials. This project is in direction of the development of a lab-based prototype in this sector.
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Figure: 2D materials developed for Photoelectrochemical Water Splitting and Treatment of Wastewater

Investigation of Nanostructured SERS Substrate for Pops Detection in E-Waste
Recycling Site

Type of Project . Grant-in-Aid (WOSA)
Project No. : GAP 0407
Project Leader . Prachi Rajput

lllegal e-waste recycling activity has caused increased pollution of water and soil with POPs,
heavy metals (copper, lead, cadmium, and chromium), etc., in many developing countries,
finding their way into the human body resulting in health hazards. Persistent organic pollutants
such as dioxins, and polychlorinated biphenyls (PCBs), etc. are some of the harmful pollutants
to human health due to their accumulation capability in human bodies through the food chain
(vegetables, plants, animals, etc.), which leads to severe diseases. The recent study reports the
high level of these POPs in several states of the country involved in e-waste recycling. The soil
and water areas near these sites are found to contain a high level of more than 26 toxic and
hazardous compounds of polychlorinated biphenyls (PCBs). The current practices of their
analysis rely upon sample collection and their subsequent treatment for analysis with a lab-
based Gas Chromatography-Mass spectrometer system. However, the GC/MS method is
expensive and time-consuming and is often not able to distinguish homologues.

In the present project, we are working towards the design of a sensor system/technique for on-
site qualitative/quantitative analysis of these pollutants in water and soil matrixes nearby to the
e-waste recycling site. Surface-Enhanced Raman Scattering (SERS), is one of the most
favorable methods for environmental analysis as it provides vibrational spectroscopic
fingerprints for specific analytes with high detection sensitivity. Thus, we are developing various
SERS substrates including metallic nanostructures, quantum dots, etc., to enhance the
sensitivity and selectivity of the technique.
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SERS for POPs detection in water

Design, Development, and Validation of Personalized Air Disinfectant/Purifying
Device

Type of Project : Collaborative
Project No. : CLP0032
Project Leader : Dr. Pooja Devi

India has seen a surge in COVID cases in the second wave resulting in load on medical
infrastructures. The frontline workers mainly medical staff are at high risk of working in an
environment loaded with the COVID virus. With 90% of medics infected in most medical
colleges, be it private or Government, it's a dangerous situation. Most of them have been
infected twice and thrice. Doctors & medical staff are at risk and their services and contribution
are heavily undervalued. In the coming days with the appearance of new mutants, it becomes
more dangerous for them to handle the COVID patients. Besides, they have to wear complete
PPE/donning suits for COVID patients’ treatment, which is highly uncomfortable to breathe and
leads to CO2 build-up, which harms their health. Currently, there is no existing solution for
providing safe and virus-free air in their PPE suits, OPDs, ICUs, etc. CSIO and Idea mines
under joint development have come up with a solution, named as V-Treat. The present
technology is first of its kind portable air disinfectant solution and is using four stages of air
treatment and purification, which includes:

1. UVC Treatment

2. Chemical scrubbing

3. Catalytic filter

4. HEPA filters (optional)
The first three stages work on destructing virus completely, while 4th stage is for filtering out
(optional). After four stages of V-treating of air, it is led to face shields of the user. Thus, the
medics/ Doctors can breathe fresh without any other suffocating masks/PPEs. The device is
power bank powered and weighs 1.6 kgs, i.e. 1/3rd the school bag. Once strapped at back, it
doesn’'t feel much for 4-5 hrs, after the rounds, Doctors can remove and relax. The same
machine can be used by two or more users using dedicated face shields. Double power banks
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supplied, one for charging. It can be used as (a) Wearable mobile device as backpack (b) Room
Air disinfection for OPDs (c) Covid patients, exhale air scavenging system
k | R

,T\

Air Flow-

V-Treat: A portable air disinfectant device for COVID

Design of Pristine/Doped Photocatalytic Materials for Pollutants Degradation

Type of Project : Sponsored
Project No. : SSP051
Project Leader : Dr. Pooja Devi

This project aims to develop and demonstrate pristine/doped photocatalytic materials especially
titanium dioxide for air pollutants degradation including SOx, NOx, etc. We have developed

TiO2 through hydrothermal and sol-gel route and optimized their coating onto activated carbon

for the development of air filter.
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Post-Harvest Technologies

Post-Harvest Technologies group is engaged in the post-harvest
needs of the agro sector. This group has expertise in the
development of sensors and devices for the quality analysis of the
agro- produce. The group also specializes in the artificial intelligence-
based platform for data and sensor fusion for agro applications. This
year, seven new projects have been approved and three are ongoing
projects which includes CSIR mission projects, externally funded
projects and sponsored projects. One of the recently developed
technology, Precision lodine Value Analyser has received approval as
a Rapid Analytical Food Testing (RAFT) device by Food Safety and
Standards Authority of India (FSSAI), New Delhi for iodine value
Amol P Bhondekar measurement in edible oils.

amolbhondekar@csio.res.in

Ongoing Projects:

o Estimation of carboxymethyl lysine in Indian foods and technological
interventions to mitigate its formation during processing

e Development of Raman spectroscopy-based techniques for food
adulteration.

e CSIR-Digital Food Safety Portal System 2.0: Digital Food Safety Portal,
analytics and Digitalization of the Indian Burden of Foodborne Diseases,
Chemicals Risk Assessment as well as food design using Artificial
Intelligence.

e Development of pocket colorimeter for multiparameter testing.
e Optical simulation of skin model for photoplethysmography sensor Design.

e Characterizing Risk Indicators to cause Anaemia Prevalence among young
Children and Adolescents in BRICS countries using Atrtificial Intelligence.

e Low-cost implant functionalization material for biomedical applications in
hospitals.

e Multiplexed Point-of-Care Detection Platforms for ovarian cancer
biomarkers (Multi-COB).

¢ Hand-held FRET-APTACHIP for monitoring “Pinnatoxin” in food.
¢ Multiplexed lateral-flow device(s) for detection of COVID-19.
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Estimation of carboxymethyl lysine in Indian foods and technological
interventions to mitigate its formation during processing

Type of Project : CSIR funded
Project No. : HCP0O0O31 (WP 2.1)
Project Leader : Dr. Amol P Bhondekar

N-(carboxymethyl)-L-lysine (CML) has been accepted as a versatile biomarker of formation and
accumulation of endogenous and exogenous an advanced glycation end product (AGE).
Measurement of AGEs is important in clinical practice for the prevention of many degenerative
diseases including Diabetes and Alzheimer's disease. Currently, extraction of CML, specially
bound CML is a challenge. Here in this project, an easy and reliable method along with a device
will be developed for the detection of CML specifically in the context of Indian foods. This work
is being carried out in collaboration with CSIR-CFTRI and CSIR-IITR.

Development of Raman spectroscopy-based techniques for food adulteration

Type of Project : CSIR funded
Project No. : HCP0031 (WP 2.3)
Project Leader : Dr Amol P Bhondekar

The present proposal attempts to provide an effective solution by tapping the advantages of
Raman spectroscopy. CSIR-NIIST can fabricate signal enhancing SERS substrates with which
it may be possible to detect pesticides down to ppm level (the maximum allowed residue limit
decided by FSSAI). CSIR-CSIO has expertise in signal processing, developing artificial
intelligence, and machine learning algorithms for various analytical purposes. The unique
features of Raman spectroscopy will be utilized to develop a scientifically validated proof
concept prototype of a handheld device for point-of-site fast screening of edible oils, fruits, and

vegetables for adulteration and pesticide residue.
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CSIR-Digital Food Safety Portal System 2.0: Digital Food Safety Portal,
analytics and Digitalization of the Indian Burden of Foodborne Diseases,
Chemicals Risk Assessment as well as food design using Artificial

Intelligence

Type of Project : CSIR funded
Project No. : HCP0031 (WP 5.1)
Project Leader : Dr. Rishemijit Kaur

It is needless to elaborate on the importance of food and cooking on human evolution and
advancements. The concept of cooking, mixing of ingredients, and methodologies provided a
tectonic shift in the cultural and biological evolution of humankind. The food preparation
strategies world over has evolved to suit the environmental needs, geographical location, and
genetic makeup of the population of the regions. We live in a dynamic world wherein, people
move and are not fearful of tasting different cuisines also not averse to experimenting with the
food ingredients and methodologies. We are designing Al-based algorithms for food disease
mapping and have developed crawlers and web scrapers to collect the data. We have
successfully gathered data for more than 10,000 recipes, their ingredients, and around 3000

phytochemical constituents.

Development of pocket colorimeter for multiparameter testing

Type of Project : CSIR funded
Project No. : HCP0031 (WP 4.3)
Project Leader : Dr. Sudeshna Bagchi

There is a continuous need to analytically measure the color of an object for various
applications such as quantitative chemical analysis, color identification in the food industry,
pharmaceuticals, dentistry, etc. At present, there are several commercial handheld and
benchtop colorimeters available for measuring the spectral absorbance or color values of an
object. However, these devices have several limitations such as limited sensitivity and linearity,
need for frequent calibration, incompatible for multiple applications (for example, the same
device cannot be used for both quantitative chemical analysis of liquid samples and color

identification of solid objects). Furthermore, these systems are expensive and nonindigenous.

The main objective of this project is to design a miniaturized pocket colorimeter with an
extended linear range for multipurpose measurements such as reagent-based parametric tests,

color identification, etc. for aquaculture applications.
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Optical simulation of skin model for photoplethysmography sensor design

Type of Project : Consultancy
Project No. : CNP0O0O18
Project Leader : Dr. Sudeshna Bagchi

A collaborative project with M/s Pareto Tree aims to model skin optics and simulate the
optimized design of a multi-wavelength optical sensor array for photoplethysmography. This
wearable sensor attempts to improve the patient treatment process by facilitating clinicians with
real-time and continuous reading of the patients’ vitals allowing them to take preventive

measures for patient safety, thereby improving patient outcomes.

Characterizing Risk Indicators to cause Anaemia Prevalence among young
Children and Adolescents in BRICS countries using Artificial Intelligence

Type of Project : DST-BRICS funded
Project No. : TPN/ 28471
Project Leader : Dr. Rishemijit Kaur

In India, anemia prevalence among children under five years, adolescents, and pregnant
women stands very high and is a significant public health problem. The prevalence of anemia
among the vulnerable segments of the population is 80% infants, 71% young children, 56%
adolescent girls, 50% women of childbearing age, and 58% of pregnant women (NFHS-3, 2006
and NNMB 2012). This work is in collaboration with the Central Economics and Mathematics
Institute Russian Academy of Science (CEMI RAS), Russia and Population Health, Health
Systems and Innovation (PHHSI) Human Sciences Research Council, South Africa.

It is proposed to develop machine learning-based technologies and agent-based-model to place
the targeted policy interventions to reduce anemia prevalence among young children and
adolescents in BRICS countries.

18



Low cost implant functionalization material for biomedical applications in

hospitals

Type of Project . Grant-in-Aid
Project No. : GAP0373
Project Leader : Manisha Sharma/Dr. Suman Singh

This project aims at the development of biocompatible coatings on the implant material.
Accordingly, low-cost and biocompatible ceramic-based nanomaterial and its composite have
been developed. The material has been synthesized using the hydrothermal method and has
been fully characterized. The implant material is then coated with this material to improve its
properties. The material showed good cell viability, better cell adhesion, and higher cell density
in comparison to bare implant material which is expected to increase the lifespan of implants

and reduce the chances of implant failure.

Multiplexed Point-of-Care Detection Platforms for ovarian cancer biomarkers
(Multi-COB)

Type of Project : Grant-in-aid
Project No. : GAP0O417
Project Leader : Dr. Suman Singh

The current work focused on the development of a paper-based microfluidic device for the
sensitive and selective detection of multiple biomarkers of ovarian cancer simultaneously. In the
absence of screening for ovarian cancer, diagnosis of this disease in the advanced stages leads
to this cancer being considered a fatal disease. Various iterations are required while designing
and fabricating point of care devices, considering their diagnostic application. In its progress,
paper devices have been designed and fabricated. These devices were then functionalized to
make them selective for the required biomarker. The study shows the capability of these

devices to detect diverse ranges/concentrations of biomarkers
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Varying concentrations of the antigen & reproducibility

Hand held FRET-APTACHIP for monitoring “Pinnatoxin” in food
Type of Project . Grant-in-Aid

Project No. : GAP0393
Project Leader : Dr. Suman Singh

The project aims at the design and development of a Forster Resonance Energy Transfer
(FRET) based chip with a portable fluorescence reader for detection of toxins using aptamers.
This device can be used to determine toxicants like pinnatoxin, aflatoxin, mycotoxin, etc which
are likely to be present in food. For the developed platform, the optical probe and ligand have
been synthesized, functionalized, characterized, and further evaluated for their selectivity,

performance, and stability.

Multiplexed Lateral-flow device(s) for detection of COVID-19
Type of Project : CSIR-funded

Project No. : MLP2009
Project Leader : Dr. Suman Singh

The objective of the project is to develop a lateral flow device for visual detection of positive-
sense single-stranded RNA using optical or colored probes as a label. Capture and control
probe to be incorporated on the strip to form test and control lines, respectively. The probes are
specifically designed to detect positive sense target RNA amplicon from nucleic acid sequence-
based amplification (NASBA). The detection is based on nucleic acid hybridization reactions
between probe, target RNA, and DNA on the test line of the lateral flow device. The lateral flow

devices are developed by CSIO and biological studies were carried by CSIR-IITR Lucknow.
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Biomedical Instrumentation

Biomedical instrumentation is one of the important areas of R&D in
CSIO and the focus areas are Diagnostics & Therapeutic devices,
Rehabilitation & Assistive technologies for elderly & differently
abled population, Imaging based devices and Advanced
Manufacturing based Orthopaedic Implants. During this year, with
the initiatives of the group CSIR MMP on ‘Medical Instruments &
Devices’ was granted with CSIO as nodal lab. There are eighteen
ongoing projects including eight new projects, six projects under

CSIR MMP on ‘Medical Instruments & Devices’ and four projects
were completed in this year. The group also worked on three
COVID related activities, which include Portable ventilator—
RespiAlID, Aerosol restricting canopy — safetyARC and Robotic
Hospital Logistic Cart. Other notable contribution of the group
Dinesh Pankaj includes three technologies were made ready for ToT, two ToT

oS Fental : i . :
Ineshpankaj@csio.res.in executed, thirteen research papers published in SCI journals, four

Indian patent filed and one award received by scientist of the
Biomedical group.

Completed projects:

¢ Image-guided vascular vein visualizer (VeinViz)
¢ Respiration Assistance Intervention Device (Respi-AlD)
¢ Modelling of Human Intention during Gait Rehabilitation
¢ Dynamic Postural Stability Assessment System

Ongoing Projects:

¢ Development of 3D Printed Lattice Structured Hip Implant

¢ Solid Tumor Targeting using homing Peptides and Plasmonic Photothermal Technique

e Motor Rehabilitation of Children with Cerebral Palsy using Virtual Intelligence

¢ Machine for performing double volume exchange transfusion

e Virtual Intelligence in Home Based Rehabilitation of Persons with Motor Disability

¢ Ges-Chair: finger gesture control based alternate drive controller for motorized W heelchair

¢ ICT Based Tools for Assessment and Improvement of Efficacy of Upper Limb Robotic
Rehabilitation Using Thermographic Diagnostic Method (ThermoRehabRob)

¢ Indigenous apex locator for root canal treatment

¢ Development of Gait Training Tools and mobility aids for Parkinson’s Patients

¢ A contactless Heart Rate (HR) monitoring system

¢ Plasmonic photothermal based sterilization device for surgical instruments

¢ Development of dialysis machine for haemodialysis of chronic kidney disease patients

e ROBOG - Robotic Gait Trainer for Rehabilitation of Spinal Cord Injury Patients

¢ Vascu-Guide — Vascular sclerotherapy guidance and assistance tools for clinical diagnostic
and treatment of venous malformations

e Thermal imaging based non-invasive technique for diagnosis of musculoskeletal disorders
(MSD)

¢ Development of additive manufactured pelvis revision surgery implants

e Cricoid pressure sensor device

¢ Robotic Hospital Logistic Cart
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Image-guided vascular vein visualizer (VeinViz)
Type of Project : CSIR-funded

Project No. : MLPO0OO0S50
Project Leader : Dr. Amit Laddi

Vein-Viz is equipped with an infrared camera and uses image processing algorithms to detect
and display hidden veins on-screen in real-time. Subtasks performed towards the effective
device development include image data collection through reflected spectral information in real-
time without affecting normal clinical procedure, an algorithm to detect vasculature, etc. The
following was done:

e Redesign of imaging setup and optical design towards image-guided cubital vein visualizer
(Vein-viz)

e Development of algorithm with patient data management for record purposes

e Software Copyright Filed: Vein-Viz

Prototype of Large screen vein visualizer

Respiration Assistance Intervention Device (Respi-AlD)
Type of Project : CSIR-funded

Project No. : MLP2008
Project Leader : Dinesh Pankaj

Due to the pandemic spread of a novel coronavirus disease (COVID-19), the requirement of
ventilators was envisaged in high numbers. Since the availability of ventilators was not
adequate, so an urgent need was felt to develop cost-effective respiration assistance devices
with minimum required functionality of ICU ventilator to support the healthcare professionals
during the pandemic situation.

A ventilator is a mechanical device to support the ventilation function i.e., breathing function, in
patients with a weak respiratory system. The developed device is based on the Ambu bag
where the operation of the Ambu bag is automated by a motorized mechanism. It has the
provision to set the ventilation parameters i.e., Tidal volume, Respiration rate, I.E ratio, PEEP
value, FiO2, etc, through the user interface and the device works by applying pressure to the
attached Ambu bag. All the parameters are controlled and monitored through the display
provided at the front panel. The device can be used as a portable ventilator for patients not
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requiring critical care ventilator and as a transport ventilator in ambulances. The technology of
the device is ready and its performance testing was done through NABL accredited lab.

Respiration Assistance Intervention Device (Respi-AlD)

Modelling of Human Intention during Gait Rehabilitation

Type of Project : Grant-in-Aid
Project No. : GAP0371
Project Leader : Dr. Neelesh Kumar

The objective of the project is modeling of human biomechanics for the design of novel robotic
rehabilitation devices for gait assistance. It was a joint Indo-French project of CSIR-CSIO (India)
and LIRMM-CNRS, Montpellier University, France. Exploration of newer techniques for
estimation of gait parameters from the video-based gait kinematic data and its benchmarking
with the IMU-based system has been done.

Dynamic Postural Stability Assessment System

Type of Project : Consultancy Project

Project No. : CNPOO17
Project Leader : Dr. Neelesh Kumar

This was the project from industry M/s Oceanic Fitness Pvt. Ltd. Mohali, for providing
consultancy for the development of a Software framework for dynamic postural test methods.
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Development of 3D Printed Lattice Structured Hip Implant

Type of Project . Grant-in-Aid
Project No. : GAP0383
Project Leader : Vijay Kumar Meena

Lattice structured Hip stem and Acetabular cup has been designed and developed for reduced
stress shielding and biological fixation. Lattice structures of 0.6mm pore size has been used in
implants. The Hip stem successfully completed 1SO7206 test requirement. Expression of
Interest has been received for technology transfer of Lattice Acetabular cup from M/s Forbes &
co. Ltd, Mumbai.

Solid Tumor Targeting using homing Peptides and Plasmonic Photothermal
Technique

Type of Project : Grant-in-Aid

Project No. : GAP0384

Project Leader : Dr. Sanjeev Soni

This research project involves the development of a plasmonic photothermal-based cancer
therapeutic technique and in-vivo performance evaluation. It is a multi-institutional project
involving five institutions viz., CSIR-CSIO Chandigarh, Bose Institute Kolkata, CSIR-IIIM
Jammu, IIT Ropar, AIIMS Delhi, with a budget of Rs.2.10 Crores. The project is coordinated by
CSIO as a nodal institute.

At CSIO, another prototype of a near-infrared light source was developed. In this device, the
temperature control was implemented for synchronized irradiation to attain the set temperature.
Gold nanoparticles were synthesized and in-vivo evaluation of the plasmonic photothermal
technique was conducted through DMBA induced squamous cell carcinoma and B16F10
melanoma.

In-vivo evaluation of Plasmonic Photothermal technique on mice melanoma
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Motor Rehabilitation of Children with Cerebral Palsy using Virtual Intelligence

Type of Project . Grant-in-Aid
Project No. : GAP0394
Project Leader : Dr. Neelesh Kumar

e Mapping of developed therapy modules as per Bruininks—Oseretsky Test (BOT) of Motor
Proficiency. Integration of different noncontact-based sensors hardware for gross and fine
motor rehabilitation is done

e Patient trials of the developed virtual & augmented reality-based system at PGIMER
Chandigarh for CP kids

Machine for performing double volume exchange transfusion

Type of Project : Grant-in-Aid
Project No. : GAP0396
Project Leader : Dr. Sanjeev Verma

Double volume exchange transfusion is a method for treating severe jaundice
(hyperbilirubinemia) in newborn infants, which cannot be treated with phototherapy. This
involves replacing the entire blood volume of the neonate twice over with adult donor blood, the
procedure is performed manually. It is a tedious procedure that requires involvement of a doctor
and a nurse and takes more than an hour of the time. The project aims to develop a device to
ensure a well calibrated and smooth exchange of blood, having safety alarms and features such
as setting of aliquot volume, time duration, air bubble or clot detector for performing double
volume exchange transfusion.

During the period first phase trials of the device was conducted in collaboration with Newborn
Unit, Department of Pediatrics, PGIMER, Chandigarh. In this trial various electronic and
mechanical functions of the device have been tested successfully. Also, the changes occurring
in a range of haematological biochemical and microbiological parameters were studied between
the blood flowing into the device and the blood flowing out of the device during ex-vivo blood
transfusion trials.
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Touch screen based Prototype-3

Virtual Intelligence in Home Based Rehabilitation of Persons with Motor
Disability

Type of Project : Grant-in-Aid

Project No. : GAP0404

Project Leader : Dr. Neelesh Kumar

e Integrated system development using virtual reality for sitting and standing balance for
rehabilitation of incomplete SCI patients. Development of Berg Balance Assessment scale is
initiated.

e Installation of the system for trials at ISIC New Delhi (Medical/user partner), recording of
patient data, incorporation of feedback, and modifications required.

e Recording and storage of patient trial data and system information into SQL lite server is
initiated for remote monitoring and system control through cloud and IOT.

Ges-Chair: finger gesture control based alternate drive controller for
motorized Wheelchair

Type of Project : Grant-in-Aid
Project No. : GAP0415
Project Leader : Dr. Amit Laddi

The proposed finger gesture-based alternative drive controller for mobility assistive device is a
customized solution comprised of an intuitive interface based upon sliding fingers supported by
an alternative drive for controlling the direction and speed of the motorized wheelchair. The
solution is completely indigenous, affordable, and currently not available in the Indian Market.

¢ Optimization of interface design for finger gesture controller

¢ In-house testing and trials of working prototypes

¢ Redesign and optimization of motion control circuit board
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ICT Based Tools for Assessment and Improvement of Efficacy of Upper Limb
Robotic  Rehabilitation Using Thermographic  Diagnostic Method
(ThermoRehabRob)

Type of Project : Grant-in-Aid
Project No. : GAP0416
Project Leader : Dr. Prasant Mahapatra

The assessment of motor recovery in stroke patients is generally done by manual approaches;
however, nowadays, highly automatic, controllable, and precise training is achieved with state-
of-the-art rehabilitation robots. Using Infrared Thermography (IRT), many studies have reported
a significant relationship between motor activities and skin temperature (Tsk). In this study, an
IRT-based automatic approach to segment the Region of Interest (ROI) for the evaluation of
upper limb rehabilitation is presented. During the shoulder abduction exercise, the seven
sequential thermal images were acquired from each participant with a defined protocol. The
geometric features of the shoulder region are considered in addition to local thermal patterns for
automatic segmentation of ROI. Moreover, the proposed approach provides the Visual Profile of
Temperature Rise (VPTR) which highlights the thermal changes during the exercise with
different colors, further enhances the visual analysis. Also, the VPTR illustrates the significant
results of Tsk changes during the shoulder abduction exercise. Hence, the proposed approach
is used as an assessment tool for upper limb rehabilitation. The various steps of our approach,
such as data acquisition, image pre-processing, automatic segmentation of ROI, and evaluation
of VPTR are illustrated through the graphical framework in the following figure:

lllustrates the graphical framework of various steps of MATLAB coding.
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Indigenous apex locator for root canal treatment

Type of Project : Grant-in-Aid
Project No. : GAP0420
Project Leader : Dr. Ranjan Jha

Electronic apex locator is an electronic device used in endodontics to determine the root canal
space, measure the working length of root canals accurately and precisely. The apex of the root
has a specific impedance to electrical current, and this is measured using a pair of electrodes
typically hooked into the lip and attached to an endodontic file. A porotype has been developed
to measure the impedance of the root canal space which includes impedance measurement
circuitry and interface for the controller. Ethical approval for the clinical trials at GMCH
Chandigarh is obtained and the developed device is tested with 70 patients with data recording
of different canals and teeth type.

Reame

Root canal: Estimation of
canal length using apex

N

Clinical trials and Root canal treatment demonstration

Development of Gait Training Tools and mobility aids for Parkinson’s Patients

Type of Project : Grant-in-Aid
Project No. : GAP0437
Project Leader : Dr. Neelesh Kumar

e Exploration of IMU-based methods for estimation of gait parameters like freezing of Gait in
Parkinson Gait.
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A contactless Heart Rate (HR) monitoring system

Type of Project . Grant-in-Aid
Project No. : GAP0438
Project Leader : Dr. Sanjeev Kumar

e Setup for contactless monitoring of Heart movement has been developed.
e Recording of heart motion and its analysis is under process.

Plasmonic photothermal based sterilization device for surgical instruments
Type of Project : CSIR-Funded

Project No. : HCP0026 (Task 1.1)
Project Leader : Dr. Sanjeev Soni

This research project involves the development of a plasmonic photothermal-based sterilization
device and its performance evaluation. It is being developed in collaboration with CSIR-
IMTECH, Chandigarh. Under this project, a bench set up for the photothermal experiments is
established. Silver nanoparticles are synthesized, characterized and photothermal response is
evaluated.

100'nm
—

Experiments for antimicrobial efficacy of plasmonic photothermal technique on E-coli
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Further, the antimicrobial efficacy of the silver nanoparticle suspensions was evaluated in
combination with the photothermal phenomenon for bacteria (Escherichia coli, Staphylococcus
aureus) and fungus (Candida albicans). Overall, 5-7 log10 CFU/ml bacteria reduction was
obtained from an initial load of 5x10® CFU/mI. It is observed that photothermally activated silver
nanoplates possess stronger antimicrobial efficiency.

Development of dialysis machine for haemodialysis of chronic kidney disease
patients

Type of Project : CSIR-Funded
Project No. : HCP0026 (Task 1.2)
Project Leader : Mr. Arindam Chatterjee

Chronic kidney disease (CKD) is a health crisis where the kidney slowly loses its functioning.
People affected with CKD are managed through the hemodialysis process, which is a clinical
procedure for removing toxic substances from the blood. The objectives of this project are to
develop a dialysis machine for hemodialysis of CKD patients. It will comprise sensor-based
blood flow control circuitry along with several alarms, which are controlled through a GUI
system.

Chassis along with fixture assemblies and CAD model of the Heparin

GUI System for the Dialysis Machine
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ROBOG - Robotic Gait Trainer for Rehabilitation of Spinal Cord Injury Patients

Type of Project : CSIR MMP
Project No. : HCP0026 (Task 2.1)

Project Leader : Dr. Neelesh Kumar

e The conceptualization of the CAD models of the exoskeleton and body unweighing system
and identification of modules and sub-components.

e The tentative specifications of the prototype system are developed and benchmarked with
the available commercial system.

e Design of dual belt therapy treadmill and gait biofeedback system for real-time treadmill gait
assessment using a depth camera.

GUI for Gait biofeedback system

Vascu-Guide — Vascular sclerotherapy guidance and assistance tools for
clinical diagnostic and treatment of venous malformations

Type of Project : CSIR MMP
Project No. : HCP0026 (Task 3.1)
Project Leader : Dr. Amit Laddi

Hands-free and non-contact visualization and guidance functionality during the treatment of
venous malformations (sclerotherapy) is the need of Vascular surgeons. Identification,
classification, and visualization of venous malformations would be useful for vascular surgeons
towards treatment planning with a recording facility. It requires high-resolution vasculature
information on a large screen with assistive software tools to find morphological characteristics
of the problematic and non-problematic veins.

Conceptualization of near-infrared (NIR) imaging-based system for visualization of veins with
assistive tools towards vascular sclerotherapy has been done. Setup comprising of high
resolution near-infrared image acquisition under controlled illumination has been developed for
sclerotherapy guidance of venous malformations using Artificial intelligence augmented imaging
processing.
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Proposed VascuGuide for sclerotherapy guidance and assistance

Thermal imaging based non-invasive technique for diagnosis of
musculoskeletal disorders (MSD)

Type of Project : CSIR-Funded
Project No. : HCP0026 (Task 3.2)
Project Leader : Dr. Prasant Mahapatra

The project aims development of thermography technique based cost-effective system for the
diagnosis of musculoskeletal disorders. Infrared thermography is new diagnosis method has the
advantages i.e. ionising radiation free, painless, safe for everyone, fast, reliable and cost
effective. The project has two objectives, (i) to develop a computer aided diagnosis (CAD)
system for diagnosing muscular ailments/disorders related to knee osteoarthritis (KOA) and (ii)
to develop a CAD system for diagnosing compartment syndrome (CS). The conceptual design
of the system alongwith development of dataset protocol is finalized. Deign of GUI for computer
aided diagnosis & analysis is in progress.

Conceptual design of the thermography based system for diagnosis of musculoskeletal disorders
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GUI of CAD system for diagnosis of musculoskeletal disorders and Asymmetric Analysis for CS

Development of additive manufactured pelvis revision surgery implants

Type of Project : CSIR-Funded
Project No. : HCPO0026 (Task 4.1)

Project Leader . Vijay Kumar Meena

Revision surgery pelvis augments are being developed in this project. These augments are
currently being imported and are priced very high. No Indian industry is manufacturing these
implants. Shell augments design has been completed. Spinoff implants: AVN femur implant and

Lattice Cone implant design are in progress.

Cricoid pressure sensor device

Type of Project : Technical Service

Project No. : TSP0019
Project Leader : Dr. Neelesh Kumar

Development of test jig, calibration methods for in-patient calibration of developed Cricoid

pressure sensor device.
Design and development of 03 prototype device for trials were delivered to the clinical

partner PGIMER Chandigarh
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Robotic Hospital Logistic Cart

Type of Project : In-House
Project No. :

Project Leader : Dr. Amit Laddi

To cater to the needs of healthcare staff during the Covid19 pandemic in isolation wards, a
novel, affordable, wireless touch screen control using Android mobile/ tablets has been
designed. The prototype and the application have been developed in-house. The Robotic
Hospital Logistic Cart is a remotely controlled robotic cart that works on an easy-to-use sliding
finger gesture interface based on an Android mobile device with Bluetooth connection support
for wireless maneuvering.

e Conceptualization of design
e Motion control algorithm
¢ Interfacing of drive components

Android Tablet based wireless control for Robotic Hospital Logistic Cart
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Optical Devices & Systems

The Optical Devices & Systems division at CSIR-CSIO is
carrying R&D activities involving avionics, advanced optics
involving spherical, aspheric, freeform, diffractive and
holographic optics, optical thin film coatings, precision

mechanics, material science, and aesthetic engineering. The

developments in this area include technologies for societal,

industrial as well as strategic sectors of the nation. The

division provides technological solutions for import

substitution in strategic sector with globally competitive

specifications and also customizes its innovative
Dr. Vinod Karar technologies for end user requirements.

vinodkarar@csio.res.in

Ongoing Projects:

e Design, development and supply of Head Up Display HUD MK 2 units for LCA
AF Mk2 & LCA Navy Mk2

e Design, development and supply of LED luminaries for civil aircraft

e Design, Development and Functional Proving of Periscope

e Visual Landing Aids for Naval Operations

¢ Marine Bearing Sight for Indian Navy Ships and Submarines

e Design & Development of Dristiscope

e Optics Design & Simulation of Fiber Coupling of Laser Diode

e Design and Development of Precision Infrared Optical Elements for Thermal
Imaging

e Design and Development of Visual Odometry System

e Development of aspheric Mirrors by Aspherical Grinding and polishing of
Zerodur mirror blanks for space application

e Design & Development of PDU-HAWKI Aircraft

e Design and development of Digital HUD & UFCP for Su-30MKI aircraft

e Design and development of Schlieren Imaging System for Visualization of
Transient Events

e Development of Holographic Systems for 3D Dynamic Displays

e Design & Development of IR Optical Coatings for Airborne Systems

e Design & Development of Optical Coatings for Beam Combiner of aircraft Pilot
Display Unit

e Development of Precision Optical Coatings for Beam Manipulation in Airborne
Infrared Search & Track Systems

e Development of Anti-Glare Filter Module for Marine Camera System

e Development of customized fiber end micro rod lenses of fused silica
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Design, development and supply of Head Up Display HUD MK 2 units for LCA
AF Mk2 & LCA Navy Mk2

Type of Project : Grant-in-Aid (Funded by ADA)
Project No. : GAP0356
Project Leader : Vinod Karar

HUD displays flight information in the collimated form so that pilot can view this information
superimposed on the view of the outside world without having to change his line of sight or
visual accommodation. The pilot is thus able to fly the aircraft ‘Head Up’ thereby reducing
workload and enhancing aiming capability.

Conventional optical designs based HUDs are physically intrusive and bulky, because of the
usage of complex optical lens assemblies. Low Profile HUD makes use of optical Waveguide
Technology, which eliminates the bulky and complex optical projection system and uses
waveguide to inject the display generated by source into Beam Combiner, which in turn is
reflected to pilot.

Low Profile HUD for LCA Mk2 being designed & developed will provide compact, low weight,
digital interface, smart symbology generation, and high optical performance solution fitting within
small installation volumes.

The project progress includes the following:

e Study of Time-Sensitive Networking (TSN), which is now the primary data channel on
HUD MK2.

e The electronic control circuit design of display device control & illumination, Graphics
rendering, and Interface sections

e The study, technical discussions, and conceptualization of system design based on
waveguide optics and layout provided by ADA.

e Initial level symbology display through-beam combiners using digital display-based
electronics, relay lens, collimating lens system, input diffraction grating, waveguide, and
output diffraction grating.

Design, Development and Supply of LED Luminaries for Civil Aircraft
Type of Project : CSIR-NAL funded

Project No. : MLP2016
Project Leader : Vinod Karar

The design of LED-based luminaires for civil aviation applications has been taken up by CSIO.
In this program, the indigenisation of exterior and interior luminaries of two civilian aircraft
platforms namely: HANSA NG aircraft and Saras MKI|I aircraft, is under progress. In this project
following types of luminaries are being designed and developed:

LED-based Night Vision Goggle Compatible Red Navigation and Strobe Light Unit
LED-based Night Vision Goggle Compatible Green Navigation and Strobe Light Unit
LED-based Night Vision Goggle Compatible White Tail Navigation and Strobe Light Unit
LED-based Anti-Collision Light Unit

LED-based Taxiing Light

LED-based Landing Light Unit

LED-based Dome Light Unit

LED-based Panel light unit
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The project progress includes the following:

e Study of Intensity distribution requirements for each type of light as per FAR 23
standard.

e A study was carried on each type of exterior light for HANSA NG aircraft in terms of
system requirements, technical specification, layout, mounting mechanism, relevant
standards, etc. for such aircraft platforms.

e Preparation of requirements and technical specifications for 15 types of light units in
varying configurations for SARAS and HANSA-NG aircraft in consultation with NAL.

e Preliminary qualification test plan including environmental stress screening as per RTCA
DO 160 prepared for each type of exterior lights for HANSA-NG in consultation with
NAL.

LED-based luminaries for HANSA NG Aircraft

Visual Landing Aids for Naval Operations
Type of Project : CSIR funded

Project No. : MLP2004
Project Leader : Raj Kumar Pal

Visual landing aids are required to provide visual references and signals to helicopter pilots
approaching for landing on the ship deck. These aids are very critical during low light and bad
weather conditions. The main objective of this project is to design and develop form, fit and
functional units of the lighting and visual landing aids for naval operations. The visual landing
aid system for helicopters developed by CSIO comprises several Line Replacement Units (LRU)
with varying mechanical, optical, and electrical functionalities and specifications. These include
Deck Edge Light, Line Up Light, Center Line Up Light, Extended Line Up Light, Hangar
reference Light, Horizon Reference Light, Waive off Light, Homing Beacon Light, Obstruction
Light, HIFR Light, Hangar Wash-down light, Deck Surface lllumination Light, Service Floodlight,
Pilot Information Display, and Stabilized Hangar Reference Bar. Each of these has unique
electrical and optical characteristics to overall achieve the functionality of the Visual Landing Aid
System. The project progress includes the following:

e Preliminary design report completed.
e Design finalized with feedback from Flight Test Pilot and Flight Test Engineer from the
Indian Navy.
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e The design has been revised for Deck Edge Light, Line-up Light, Center Line-up Light,
Extended Line-up Light, Hangar Wash-down light, Deck Surface lllumination Light, and
Service Floodlight based on the change in specifications requirement of Indian Navy.

e Revised Mock-up units fabricated.

e Preliminary functional units fabricated for all LRUs.

e Deliverable units are designed considering the solution to user feedback and are under
fabrication.

e Documentation is in progress.

Design, Development & Functional Proving of Periscope
Type of Project : GAP (by DWE, IHQ-MoD-Navy)

Project No. : GAP0443
Project Leader : Vinod Karar

The Directorate of weapon equipment (DWE), IHQ-MOD/Navy, New Delhi has granted a project
titled “Design, Development and functional proving of Attack Periscope (repair/ refurbishment of
Attack Periscope)” on 23rd March 2021. Periscope is a device that allows a submarine, when
submerged at a relatively shallow depth, to search visually for nearby targets and threats on the
surface of the water and in the air. When not in use, a submarine's periscope retracts into the
hull. The task involves restoration of the complete functionality of the periscope in terms of
operational capabilities through the design and development of optical components,
optomechanical components; electronics control system & interfaces, and actuators and
associated controls for optical modules such as camera, zoom lenses, aperture control, etc.

Marine Bearing Sight for Indian Navy Ships and Submarines
Type of Project : CSIR funded

Project No. : MLP2005
Project Leader : Vinod Karar

Marine bearing sight is a navigational system used on board naval ships and submarines. This
provides accurate bearing of terrestrial and aerial targets w.r.t. true north. The main objective of
this project is to design and develop indigenous and advanced multi-focal marine bearing sight
for Indian Navy Ships and Submarines. The project progress includes the following:

e Preliminary design of Marine Bearing Sights for Naval Ships and Submarines completed.

e Mock-up units of Marine Bearing Sight for Submarines fabricated as per agreed
specifications.

e The functional unit is fabricated based on design to meet specifications

e Revised fabrication of optomechanical components in progress incorporating solutions to
feedback and observations made during lab and field testing.

e Documentation is in progress.
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3D Model of Marine Bearing Sight for Submarine

Design & Development of Dristiscope — An operating microscope
Type of Project : CSIR funded

Project No. : HCP0026 Task 3.3
Project Leader : Sandeep Singhai

In this project, during the year following planned activities were taken up and executed:

Market and Literature survey to review the state-of-the-art.

Survey of the ophthalmologists to obtain needs/features for finalization of the
specifications.

Finalization of Specifications based on Survey Report

Simulations of designs

Fabrication of components and testing of components is underway.

New Patent Application Titled "A device for positioning the microscope head and method
thereof" filed in India vide Application No. 202111015500 dated 31/03/2021.

Documentation:

Following documents have been prepared and submitted:

Survey Report & Preliminary Specifications Document prepared Document No.
CSIO/HCP0026/10_10_2020/001.
Design document of the Dristiscope - An Optical Microscope No.
CSIO/HCP0026/31_03_2021/001.

Image through Binocular Image through the camera module
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Integration of optical head prototype with camera module

Optics Design & Simulation of Fiber Coupling of Laser Diode
Type of Project : Grant-in-Aid (Funded by DRDO)

Project No. : GAP0431
Project Leader : Dr. Neha Khatri

The optical fiber and fiber sensor are applied in many applications due to their durability,
multiplexing capabilities, small size, wide bandwidth, ability to carry data in big size. A laser
diode, also known as an injection laser or diode laser, is a semiconductor device that produces
coherent radiation in the visible or infrared (IR) spectrum when current passes through it. Based
on several modes of propagation, the optical fiber is classified into single-mode fiber (SMF) and
multimode fiber (MMF). The matching characteristic parameters of the light source and the
optical fiber is challenging when they are combined for higher coupling efficiency. The fiber-
coupled laser diode (FCLD) have almost symmetrical energy distribution and high pointing
stability, thus it is one of the best choices for new solid-state laser devices. Coupling of laser
diode output into the optical fiber can be achieved by various methods, like butt coupling,
tapered fibers, and fiber microlenses. In this project, the aim is to design an optical system to
maximize the coupling efficiency in FCLD System.

e During the period 2020-21, three different fiber-coupled laser diode systems of 500 ym
with the ball, cylindrical, and the toroidal lens is designed and simulated.

e The designed optical systems are simulated in the sequential mode of Zemax optical
design software.

e The output power of 9, 9.2, and greater than 9.5 W is obtained from the ball, cylindrical,
and toroidal lens respectively.

e To couple the laser diode beams into the multimode fiber, beam collimation and mode
matching methods are used. Beam shaping of the laser diode is observed using the
footprints diagrams that convert the elliptical to a nearly circular output beam.

e The beam parameter product of each system is calculated to evaluate the laser diode
beam quality.

e Through the different lens profiles, different beam spot sizes after the collimation is
obtained.
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e The working distance between the lens and multimode fiber is optimized to achieve the
highest coupling efficiency and the complete system distance of 500 ym between laser
diode to the lens and from lens to multimode fiber is kept constant.

e Seidel diagram from each designed system is studied to calculate the various kinds of
aberrations including astigmatism.

Design and Development of Precision Infrared Optical Elements for Thermal
Imaging

Type of Project : CSIR Funded
Project No. : MLP2013
Project Leader : Dr. Neha Khatri

An infrared lens is used in infrared vision systems to collect radiation and focus the object onto
the detector. Information such as pixel and temperature distribution can be captured and
displayed as images. The new optical design makes a single lens to achieve dual-wavelength
band (MWIR and LWIR) switchable. Zinc selenide (ZnSe) is a type of chalcogenides and has a
bandgap in the range of 2.7-2.72 e.V and good clearness in the infrared spectral areas (0.63-18
pum, .45-21.5 ym) and can be used for infra-red windows application. The proposed project is
aimed at developing a novel machining process protocol in ultra-precision machining of ZnSe
with in-situ measurement of temperature/heat generated at the cutting zone. These lenses can
further be used for Infrared microscopy for obtaining the spatially resolved temperature profile of
fully operational microprocessors.

During the period 2020-21, the design optimization of the Zinc Selenide (ZnSe) lens for different
focal lengths and magnification is carried out by using optical design software. During this
process, a plano-convex ZnSe lens is designed for a wide range of wavelengths (8-14 uym) to
meet the specifications of the FLIR thermal camera. The back focal length is optimized to
achieve the focussed zoomed image. The effect of controllable machining parameters like tool
feed rate, spindle speed, and depth of cut during diamond turning of ZnSe is investigated and
the parameters are optimized.

Design and Development of Visual Odometry System

Type of Project : Grant-in-Aid
Project No. : GAP 370
Project Leader : Dr. Shashi Poddar

This project aimed to develop a lab-level functional prototype of a vision-based navigation
system that can vyield rotation and translation information in all three axes. Accordingly, the
software for this system was designed and validated across benchmark datasets. The hardware
and software have been integrated and the system has been tested for the datasets captured
inside the laboratory in run-time. Currently, the system is completely functional and in the future,
it is targeted to integrate the inertial sensor with it.
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Development of Aspheric Mirrors by Aspherical Grinding and polishing of
Zerodur Mirror Blanks for Space Application

Type of Project : Sponsored Project (by ISRO-LEQOS, Bengaluru)
Project No. : SSP0046
Project Leader : Dr. Shravan Kumar R R

Aspheric Mirrors required for payloads of High-Resolution Satellite(HRS), Carto Satellite 3A,
and Micro Satellite which are to be launched during the year 2021-2022. HRS is used for
remote sensing applications. The requirement of the mirror surfaces is the roughness of 2nm
and surface profile accuracy of A/2. Diameter ranging from 60-180mm.

CSIR-CSIO successfully fabricated and delivered the following Zerodur Hyperbolic Mirrors to
ISRO-LEOS, Bengaluru:

1. OCT Primary Concave Hyperbolic Mirror
2. OCT Secondary Convex Hyperbolic Mirror

The measurements are carried out with an interferometer setup at LEOS and results were found
to be satisfactory. The pictures of the delivered mirror and measurement results are given
below:

OCT Primary Concave Hyperbolic Mirror

Profile results of OCT Primary Concave Hyperbolic Mirror
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OCT Secondary Convex Hyperbolic Mirror

Profile results of OCT Secondary Convex Hyperbolic Mirror

Design & Development of PDU-HAWK:i Aircraft
Type of Project : Grant-in-Aid

Project No. : GAP0385
Project Leader : Vipan Kumar

Safety of Flight Testing (SOFT) cleared Pilot Display Unit (PDU) for HAWKi aircraft was
designed, developed and its aircraft electrical interface tests were verified on Avionics-Hawk
Test Rig of HAWK aircraft at MCSRDC-HAL, Bangalore. The SOFT-PDU was successfully
integrated with HAWKi-Technology Demonstration aircraft and was flown during the Aerolndia-
2021 International Air show. The flight evaluation of SOFT-PDU is in progress. Following
activities have been carried out during the reporting period:

Design and implementation of Raster circuit.

Design and implementation of Raster + Stroke circuit.
Power supply variation test as per MIL-Std. 704D HDBK 8.
EMI/EMC test as per MIL-Std. 461F.

Environmental Tests as per MIL-Std. 810F.

Preparation of SOFT report

Airworthy certification from RCMA.
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Design and Development of Digital HUD & UFCP for Su-30MKI Aircraft
Type of Project : Grant-in-Aid

Project No. : GAP0440
Project Leader : Vipan Kumar

The project will cater to retrofit interface requirements (mechanical and electrical) of the existing
cockpit of Su-30Mki aircraft. The analog outputs of Display Processor will be translated to the
digital domain for tracing symbology on the digital display source. The TFOV of the HUD will be
maintained at 28°. Following activities have been carried out:

Visited Airbase, Halwara, and technical discussion on HUD integration in the cockpit.
Technical discussion with IAF-Software Development Institute, Bangalore
Preliminary Design Layout

Fabrication of Mockup-Prototype

Feasibility Study and finalization of primary specifications of UFCP

Conceptual design of Power Routing

Design and Development of Schlieren Imaging system for Visualization of
Transient events

Type of Project : Grant-in-Aid
Project No. : GAP 0400
Project Leader : Dr. Raj Kumar

Brief description of the progress of the project during FY 2020-21.

e During this period, we developed a prototype of the two-lens-based high-speed Schlieren
imaging system. The developed system is 7-meter-long, 1-meter-wide, and 1.4-meter
height. This system will be suitable for the visualization of transient events to study their
dynamic properties. A high-speed camera with 20,000 frames per second at full
resolution has been used in this system for imaging high-speed events. To increase the
field of view, a high optical quality collimating lens of 150 mm diameter, f/11 was
furnished in CSIO for this Schlieren system.

Photographs of the developed high-speed Schlieren imaging system
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Development of holographic systems for 3D dynamic displays
Type of Project : CSIR funded

Project No. : MLP 2014
Project Leader : Dr. Raj Kumar

Dynamic 3D displays are in great demand for their applications in the areas of entertainment,
healthcare, teleconferencing, avionics, automobiles, etc. Commercial stereoscopic displays
require specialized goggles to create a 3D effect and hence suffer from side effects such as eye
fatigue and motion sickness. Holographic displays provide realistic 3D information without
requiring additional goggles. CSIR-CSIO has started work on the development of systems that
would be able to enable it for the development of dynamic holographic 3D systems for different
applications. Experimental work has been started on the development of holographic waveguide
optics, suitable for near-eye displays and on the holographic printer, which could print digitally
designed holographic optical elements with control on the wavefront of an individual cell. The
printer will enable to development of holographic displays with controllable aperture and field of
view.

Design & Development of IR Optical Coatings for Airborne Systems

Type of Project . Sponsored Project
Project No. : SSP0049
Project Leader : Dr.Mukesh Kumar

All objects above absolute zero temperature emit IR radiations. Such radiations can be used to
measure the temperature of an object in a laboratory or can be used to observe targets in the
environment (land, sea, and air). An IR search and track is such an avionics tool for detecting
and tracking objects which emit infrared radiation such as missiles, aircraft, and helicopters.
This is an electro-optical system mounted on top of the nose, just in front of the canopy, and is
looking forward in a wide sector registering heat emissions from other aircraft, helicopters, and
from objects on the ground and sea surface.

Glass Fairing under Testing

The progress made during the year under this project are:

e Development of machining protocol for achieving optically smooth surfaces on a
hemispherical glass fairing

e Design and development of optical coatings for anti-reflective properties in the MWIR
wavelength range.
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e Qualification testing and certification of the developed optical component as per
specified procedures in MIL-810F and JSS55555.

Design & Development of Optical Coatings for Beam Combiner of aircraft Pilot
Display Unit

Type of Project : Sponsored Project
Project No. : SSP0050
Project Leader : Dr. Mukesh Kumar

The beam combiner is a very vital component in the pilot display unit of Aircraft. It has high
reflectivity in the narrow selected wavelength region (corresponding to CRT emission
wavelength) and high transmittance for the outside world view. Transmissivity of the combiner is
important as this influences target aircraft acquisition distances. In such systems, dual-beam
combiners are used to increase the instantaneous field of view (IFOV) in elevation. In this
arrangement, the transmitted part of the light from the primary beam combiner forms the input to
the secondary beam combiner where it gets reflected.

The beam combiner is a combination of two glass plates mounted parallel to each other and
coated with suitable multilayer dielectric stacks designed to give the required spectral
characteristics. The angles subtended by the light beam at different points on the Primary and
Secondary beam combiners vary. The desired spectral characteristics of the combiner are
obtained by depositing a thin film multilayer stack on a suitable substrate.

Proposed Beam Combiner Assembly Layout

The coating on the combiners is matched to the respective angle of incidence. The display
equipment is hard mounted to the airframe and bore-sighted to the datum line of the aircraft.
The progress made in this project during this year are as below:

e Detailed analysis of the technical requirement of the user as per the available
space constraints in the cockpit

e A preliminary design review was conducted in coordination with end-user and
certification agencies

e Design and optimization of optical coatings for the realization of reflective
notch characteristics as per the intended angle of incidence

e Fabrication of lab prototypes for validation of luminance requirements and
optical characterization of coated samples for uniformity and morphological
analysis.
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Development of Precision Optical Coatings for Beam Manipulation in Airborne
Infrared Search & Track Systems

Type of Project : CSIR funded
Project No. : MLP2012
Project Leader : Dr. Mukesh Kumar

Infrared Search and Track (IRST) systems are wide field-of-view passive Opto-locator systems
for search, detection, ranging, and tracking of potential targets in both airborne and ground
platforms. Being a passive system, IRST offers significant value addition to the air-defense and
combat capabilities of fighter aircraft over the conventional radar systems. Under this project, it
is envisaged to develop ultra-precision optical multilayer anti-reflective coatings for outer fairing
in the wavelength range of 3-5 ym, laser manipulators and elliptical mirrors for 1064 nm laser
source, beam splitters for separation of laser and IR radiations as well as focusing optics for
received IR signatures. During this year, detailed analysis and system conceptualization was
carried out for meeting the optical requirements of proposed sub-assemblies. A vacuum
sputtering system for depositing uniform multilayer structure on a curved substrate and the
hemispherical dome was also conceptualized and commissioned in the lab.

Development of Anti-Glare Filter Module for Marine Camera System

Type of Project : Technical Services Project

Project No. : TSP0030
Project Leader : Dr. Mukesh Kumar

This project was taken up to provide a customized solution to the Indian Navy for eliminating
excessive glare observed in the camera module for detecting aircraft movements.

Developed Field prototype of Anti-Glare Filter Module

Based on the operational and functional requirements assessed during the field visit and
subsequent optical measurements, a novel anti-glare filter module was designed and developed
in CSIO with the following features:

e The anti-glare filter was fabricated using an alloy of Ni, Cr, and Fe which was vacuum
deposited on a dual side polished BK7 optical glass

e The process parameter was optimized to deposit glare-reducing absorbing thin film with
uniformity of less than 1% to avoid any spatial intensity variation at the camera output
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e Multiple filters with attenuation/absorption levels varying from 50% to 90% were fabricated
and characterized for need-based replacement by the end-user.

Development of customized fiber end micro rod lenses of fused silica

Type of Project : Sponsored Project
Project No. : SSP0047
Project Leader : Dr.Vinod Mishra

Endcap technology has progressed with the advent of high-power fiber lasers. Extremely high
energy density can be achieved at the output end of a fiber laser by using an endcap. This
energy can diverge in a controlled way. When light emerges from an endcap, it is refocused with
free-spaced lenses onto the work surface. Such a monolithic and reliable design for high levels
of laser power is promising for material processing, such as direct diode applications,
spectroscopy, fiber optic medical applications, or high-power RGB lighting. End-capped fiber
arrangements can be used to combine laser systems. The objective of this project is to develop
customize fiber end micro rod lenses. The project aims to develop the fabrication process to
fabricate these microlenses.
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Advanced Materials & Sensors

The advanced material and sensors (photonics) division focuses on the
state-of-the-art to complete research and development solution for the
major scientific, industrial and healthcare problems by using cutting edge
optical technologies. We are developing and optimizing processes that use
light as a main tool for different tasks. This division is engaged in advanced
research on photonic crystal, fiber lasers, fiber optic sensors (surface
Plasmon, evanescent wave, fluorescence, Interferometer), fibre Braggs
grating based sensors for accelerometer, hydrophone, strain and
temperature monitoring, metamaterial, seismic alert system, optical beam
shaping and imaging, Nano-antenna, Nano optical tweezer and Laser
based optoelectronic instrumentation for strategic applications. To carry out
this research, the division has advanced facilities like FBG writing machine,

Samir K Mondal Magnetron sputtering, surface plasmon detection unit, high resolution

Samir_mondal@csio.res.in optical spectrum analyzers, spectrometers, high speed detectors, optical
work benches etc, Furthermore, scientist of the division have
interdisciplinary research background and experiences.

Completed projects:

o Designing and validating a minimally invasive point of care device providing rapid
total leukocyte count (TLC) at patient bedside.

Ongoing Projects:

e Development of Whispering Gallery Mode (WGM) Resonator into optical fiber Axicon
Tip for WGM Excitation and Sensing Application.

o Frequency domain optical coherence 3D phase microscopy of Biological sample
assisted by Bessel beam.

e Metal Organic Framework (MOF) based fluorescence-SPR dual mode sensing
platform for explosive detection.

¢ Development of SERS based biosensing platform for the detection of mycotoxins.

¢ Development of Chirp Fiber Bragg Grating Sensor.

o Diagnostic system for circulating tumour cells (CTC) in prostate cancer detection
using optical fiber sensor.

e Design and Development of fiber optic gas sensor and system for petroleum
industries (Phase 1).

¢ Monitoring of blood oxygenation for diabetic foot ulceration detection by using
diffuse reflectance spectroscopy.
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Designing and validating a minimally invasive point of care device providing
rapid total leukocyte count (TLC) at patient bedside.

Type of Project : Grant-in-Aid
Project No. : GAP0395
Project Leader : Dr. Bhargab Das

Total leukocyte (white blood cells, WBCs) count is one of the most frequently ordered clinical
tests in hospitals assisting with the diagnosis and prognosis of various diseases. Counting of
WBCs can be performed either manually using conventional light microscopes or automatically
using specialized equipment. Manual methods are inexpensive, but they are more laborious
and time-consuming as well as being error-prone because of the small field-of-view of
conventional light microscopes. Automatic techniques provide statistically more accurate results
but the required equipment and other resources are very expensive and simultaneously require
large volumes of blood. As a result, the current research efforts are being carried out towards
the development of portable easy to use blood cell count technologies. In an effort towards this
direction, extensive experimental studies were carried out for the realization of a portable, low-
cost, image-based system for performing total leukocyte count in minute volumes of human
blood.

We realized the concept of fluorescence imaging for efficient imaging of leukocytes. Acridine
orange fluorescent dye is used for selective labeling of leukocytes and thereby differentiating
them from RBCs and platelets. AO strongly binds to the different nuclear components i.e. DNA,
RNA, and lysosomes, etc. producing red or green fluorescence light. Image processing and
analysis techniques have been exploited to isolate the leukocytes present in the field of view
from the background noise. The identified cells are then counted/enumerated to present the
number of cells. Total leukocyte counting results are demonstrated for 36 samples and the
results show a very good correlation with standard techniques barring a few data points.

Fig. a): Comparison of TLC counting results between our method and fully automated flow-
cytometry based counter

Fig. (b): (Left) Plot of predicted values against actual values; (Right) Plot of predicted values against actual
values after removing a few far-off data points.
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Additionally, the following table presents the technology readiness level (TRL) of the executed
project work along with the justification:

Project Stage TRL level Justification

Start (Sept 2018) TRLO Unproven concepts, no testing has been
performed.

Close (Sept 2020) TRL 3 Proof of concept demonstrated through

experimental studies and comparative study

Development of Whispering Gallery Mode (WGM) Resonator into optical fiber
Axicon Tip for WGM Excitation and Sensing Application

Type of Project : Grant-in-Aid
Project No. : GAP0429
Project Leader : Dr. Samir Mondal

The project has completed one year in the last financial year. Significant progress has been
made for the initial objectives of this project. The capillary axicon-based Whispering Gallery
Mode probe has been fabricated. To optically characterize the fabricated probe, reflected
spectra have been studied and high Q-factors ~10* in the developed probe is achieved.
Numerical and analytical studies are performed supporting the design. The said results are
communicated for publication. The high Q-factor achieved makes the developed probe suitable
to be used as a gas sensor which will be explored further. Following are the representative
images of the fabricated probe and its reflected spectra to achieve the objectives of the project.

(b)

Fig. (a) Reflectivity spectrum of WGM resonator of diameter 32um (Barium titanate resonator), (b) Optical
microscopic image of fabricated probe, (c) optical microscopic image of WGMs inside the developed probe,
(d) FEM simulation of Electric Field distribution inside the capillary-based axicon.
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Frequency domain optical coherence 3D phase microscopy of Biological
sample assisted by Bessel beam

Type of Project : SRF funding
Project No. : 5/3/8/77/ITR-F/2020
Project Leader : Dr. Samir Mondal/Ms. Pooja Gupta

We have developed the lensless optical coherence phase microscopy based on a common-
path interferometer that utilizes the negative axicon at the optical fiber end. This axicon
structure generates the high-quality Bessel beam. The results of the method are described
below:

The phase noise is calculated by scanning the coverslip (~150um) as a sample as shown in the
figure. The measured phase sensitivity for our system in the air is ~0.28 milliradians and the
measured OPL sensitivity in free space is 23 pm.

To prove the potential of the system, it is further tested on the resolution test target (1951
USAF). The finest line of pairs recognized is 3.91um of group 7 element 1 as shown in figure
(a). The line scan plot of the yellow line marked in figure (a) is given in figure (b) which
represents the 3 separated peaks corresponding to the 1st element of group 7.
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Metal Organic Framework (MOF) based fluorescence-SPR dual mode sensing
platform for explosive detection

Type of Project : Grant-in-Aid
Project No. : GAP0392
Project Leader : Dr. Sudipta Sarkar Pal

The main objective of the proposed work is to develop a highly sensitive fluorescence-SPR
dual-mode detection technique for nitroaromatic compounds (NACs) by combining plasmonic
materials along with luminescent metal-organic-framework (MOF). Fluorescent Eu-based, Th-
based, and Zn-based MOF have been synthesized and characterized. Europium and Terbium
LMOF thin film coating on optical fiber has been done with the help of APTES treatment in
hydrothermal assembly. Sensing was done by exposing the fiber probe to different
concentrations of nitrobenzene (NBz) and 2-nitrotoluene (2NT). Quenching of fluorescence
emission with increasing concentration of NACs was observed. Eu-MOF was found to be more
sensitive towards nitrobenzene as compared to 2-nitrotoluene. The limit of detection (LOD) for
nitrobenzene is found to be 33ppb and for 2-nitrotoluene it is 27 ppm.

Fig.: (a) and (b) Optical fiber probe used for sensing NACs, (c) Fluorescence quenching
efficiency for nitrobenzene, nitrotoluene, and other organic vapours.

For Fluorescence- SPR dual-mode sensing, integration of Europium LMOF on gold-coated
optical fiber was done, and sensing experiments are under progress.

Development of SERS based biosensing platform for the detection of
mycotoxins

Type of Project : Grant-in-Aid
Project No. : GAP0399
Project Leader : Ms. Aditi Chopra / Dr. Sudipta Sarkar Pal

The development of SERS based sensing platform for aflatoxin M1 (AFM1) is the aim of the
project. For the development of SERS probes, we have synthesized the silica-coated gold
nanoparticles encoded with 4-mercaptobenzoic acid, a Raman reporter molecule (RRM). The
silica coating protects the entrapped RRM and prevents it from leaching, resulting in
reproducible Raman signals for these particles. The stability or the shelf life of the synthesized
particles was found to be 90 days at room temperature and at 4 degrees Celsius, they can be

53



stored for a year. The size and structure of the particles were confirmed by UV-Visible
spectroscopy, DLS, and high-resolution TEM. The size of gold nanoparticles was found to be
around 27nm with plasmon resonance wavelength (Aspr) around 524nm. The silica-coated
particles have been bioconjugated with streptavidin for the detection of biotin on a paper-based
platform for the point-of-care (POC) devices. Furthermore, the exploration of the different
shapes of gold nanoparticles for the enhanced Raman response and improved sensitivity is in
progress.

Figure. (a) TEM images of Au nanoparticle and Au@SiO. core-shell nanoparticle (b) Absorption spectra
and (c) Raman enhancement of RRM functionalized Au@SiO- core-shell nanoparticle.

Development of Chirp Fiber Bragg Grating Sensor

Type of Project : Grant-in-aid
Project No. : GAP0401
Project Leader : Dr. Umesh Kumar Tiwari

A fully packaged hot-tip CFBG testing system has been designed and developed (tip diameter ~
200 um). The photograph of the CFBG testing system is shown in the figure. The temperature
of the probe can be controlled with the help of a temperature controller and a z-axis translation
has been provided to translate the hot tip on the desired location of the CFBG under test. As the
hot-tip micro-probe touches a certain portion of the CFBG grating, it produces a temporary
sharp dip within the reflection spectrum due to the local heating effect. This is due to the local
red-shift of the reflected light at the exact position where the heated tip touches the grating. The
position | that is touched by the hot-tip and the corresponding reflected wavelength dip is
measured within the spectrum. The figure shows a dip in the CFBG reflection spectrum together
with the original reflection spectrum. The temperature of the tip measured with the help of a
thermometer is ~ 180 °C. The CFBG spectrum returns to its original shape after the withdrawal
of the tip. By utilizing this, the spectral dip of the CFBG spectrum is measured for the complete
grating with a resolution of 200 um.
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(a) (b)

Fig.: (a) Temperature Controlled Hot Tip CFBG Testing System, (b) Reflection spectrum of CFBG and dips at
one specific position

Diagnostic system for circulating tumour cells (CTC) in prostate cancer
detection using optical fiber sensor

Type of Project : CSIR- Funded
Project No. : HCP026
Project Leader : Dr. Umesh Kumar Tiwari

The optical fiber SPR sensing platform was fabricated in a plastic cladding multimode step-
index fiber (core diameter: 400 um). For developing the sensing region, the cladding layer was
initially removed by the thermal process to expose a 1cm uncladded fiber length. After
depletion of the cladding layer, the core region of the optical fiber was subjected to the chemical
etching process. The gold thin film coating on the tapered optical fiber was achieved through a
DC Magnetron Sputtering deposition system. The thickness of the gold coating was
50nm x4 nm which is comparable to the thickness reported in the literature. The MoS,
overlayer was deposited on the gold-coated fiber optic SPR sensor via dip-coating technique.
The gold-coated fiber was incubated with a 1 mL solution of the MoS;, nanosheets. To optimize
the nanosheets functionalization process the dip-coating was done for 2, 3, 4, 5, 6, 7 cycles.
Each cycle was accomplished by dipping the optical fiber in the MoS, nanosheets solution for
30seconds and subsequently drying for 120seconds. After different cycles, the MoS,
functionalized sensing probe was annealed for 1 hour at 60 °C to confirm the proper robustness
of the MoS2 interfacing with the gold layer. The FESEM image of the developed SPR sensor to
show the functionalized layers of MoS, nanosheets on the gold-coated optical fiber is shown
below in the figure.
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Fig: FESEM image of (a) developed SPR sensor to show the functionalized layers of MoS; nanosheets on the
gold-coated optical fiber; (b) Enlarged view of functionalized MoS, nanosheets

Monitoring of blood oxygenation for diabetic foot ulceration detection by
using diffuse reflectance spectroscopy

Type of Project : CSIR-Funded
Project No. :HCP0414
Project Leader : Dr. Rajesh V Kanawade

A multi-fiber sensor system based on spectrally resolved diffuse reflectance (bifurcated optical
fiber, spatially resolved optical fiber probe of 400 ym and 600 ym) have been designed,
developed, tested, synchronized, and used for real-time monitoring of localized blood
oxygenation fraction from different sites of the body such as lips, earlobe, finger, and foot sole.
The measured diffuse reflectance signal assisted with our newly developed and statistically
modified algorithm to calculate the local blood volume fractions of reduced-hemoglobin (RHb),
oxyhemoglobin (HbO,) and oxygen saturation (SO,). The average level of HbO, and SO, was
found highest in lips followed by finger, earlobe, and foot. However, the average level of RHb
followed the reverse trend. In addition, the existing data analysis algorithm has been improved
with statistical tests such as the Mann-Whitney U test, Kruskal-Wallis ANOVA test, and Dunn’s
multiple comparisons posthoc test for the localized blood oxygenation parameter monitoring.
These relative local volume fractions of reduced-hemoglobin/oxyhemoglobin concentration
measured from the spectra could be used to detect alterations in pathophysiological changes in
a localized tissue volume. Furthermore, homogeneous skin mimicking optical tissue phantoms
with optical properties py, = 0.0 — 3.0 cm™, ys = 0.0 — 400.0 cm™, and g = 0.2 - 0.5 for
wavelength range 400 nm - 700 nm have been fabricated and characterized. The objective
Monte Carlo simulation and its cross-validation with foot skin mimicking phantom work are
under process for the effective penetration depth measurement for the change in wavelength.
Due to the COVID-19 pandemic situation, there were restrictions on the access of the clinical
laboratories and hospitals for performing experiments on diabetic foot patients. However, the
preliminary findings suggest that the proposed approach of diffuse reflectance spectroscopy
could help to diagnose early signs of diabetic foot syndrome detection by monitoring the blood
volume fraction detection concept under the aspect of applicability. However, further study with
diabetic foot patients will be needed to confirm the potential clinical applicability and accuracy of
the proposed technique for diabetic foot syndrome detection.
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Figure A) Schematic of the experimental setup used for diffuse reflectance measurement. Inset shows the
different measurement sites such as great toe, ball of great joint, 5th metatarsal, and calcaneum of the
human foot sole. B) Ferrule of the probe connected with the spacer fixed in homemade sandal used for
diffuse reflectance measurement.

Design and development of fiber optic gas sensor and system for petroleum
industries (Phase 1)

Type of Project : CSIR-Funded
Project No. : HCP0422
Project Leader : Dr. Surjeet Kaman

Major facilities for an experimental setup like gas mixing system, Gas pressure control system,
toxic gas exhaust system were designed in-house and fabricated as per the requirement. The
initial experiment was the characterization of the tunable laser diodes for hydrogen sulphide &
carbon monoxide gas detection respectively using an Optical spectrum analyzer (OSA).

The schematic of the experimental setup is shown in Fig 1 & laser diode characterization for
hydrogen sulphide gas detection is shown in Fig 2:
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Fig. Shows (left) Schematic of Experimental Set-up and (right) Laser wavelength shifts from 1577.3 nm to
1578.6 nm while laser current is tuned linearly @ laser temperature of 30.41C

Initial experiments were performed by modulating the tunable laser by current injection &
coupled to a sealed reference gas cell with 10 % H,S. We were able to observe a second
harmonic signal at twice the modulated frequency using FFT function of DSO. Further
experiments with known composition gas will be conducted using a Lock-in amplifier.
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Mechanical Measurement

Mechanical Measurement Instrumentation group at CSIO is engaged
in design & development of instruments / systems for monitoring key
parameters of natural hazards such as snow avalanche, landslides
and earthquakes. The group is also involved in development of
variants of atomic force microscopy. Seismological observatory at
CSIO, Chandigarh is operational round the clock for monitoring
seismicity in and around Chandigarh and is managed by the group.
CSIO developed technologies in this area are being used by various
institutions in the country. Currently, the group is additionally engaged
in developing loT based solutions for agriculture and societal
applications.

Amitava Das
adas@csio.res.in

Completed projects:

e Spatial and Temporal patterns of active tectonic deformation in the Beas River
through Morphometric analyses and Fluvial Terrace studies

e Integration of space based SAR (BIG) data with ground based information for
an improved near real time assessment and monitoring of seismic hazard

e Design and development of customized Atomic Force microscope

Ongoing Projects: (Title only)

e Design, Development & Supply of Show Making Machine

e Bio-Mechatronic Orthotic Devices for Rehabilitation of Motor Disorders
(BioMOD)

e Online cleanliness monitoring system for public utilities

e Development of force-distance curve based Atomic Force Microscope for
multi-parametric imaging of Biologic systems
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Spatial and Temporal patterns of active tectonic deformation in the Beas River
through Morphometric analyses and Fluvial Terrace Studies

Type of Project : Grant-in-Aid
Project No. : GAP0363
Project Leader : Dr. Tejpal Singh

Ground-based mapping and characterization of tectonic landforms have been completed in the
Mandi-Pandoh region of Beas valley. Samples have been collected for temporal
characterization and the same has been analyzed. Further studies are being planned on the
acquired samples.

Landforms of the Bear Valley (Himachal Pradesh)

Integration of space based SAR (BIG) data with ground based information for
an improved near real time assessment and monitoring of seismic hazard

Type of Project : Grant-in-Aid
Project No. : GAP0398
Project Leader : Dr. Tejpal Singh

Remote Sensing images have been processed to compute feeble ground deformation over wide
regions. Critical locations have been identified around the Foothill belt adjoining Chandigarh. In
the next phase, the investigation of civil structures would be carried out to evaluate their
response to the observed ground deformation.

2D PDFs to illustrate the correlation between fault parameters and the magnitude of slip
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Design and development of customized Atomic Force microscope

Type of Project : In-house project
Project No. : OLP0231
Project Leader : Dr. Anil Sonkusare

Atomic force microscopy (AFM) or scanning force microscopy (SFM) is a very high-resolution
type of scanning probe microscopy (SPM), with the demonstrated resolution of the order of a
few nanometers, more than 1000 times better than the optical diffraction limit. In force
measurement, AFMs can be used to measure the forces between the probe and the sample as
a function of their mutual separation. This can be applied to perform force spectroscopy, to
measure the mechanical properties of the sample, such as the sample's Young's modulus, a
measure of stiffness.

For imaging, the reaction of the probe to the forces that the sample imposes on it can be used
to form an image of the three-dimensional shape (topography) of a sample surface at a high
resolution. The surface topography is commonly displayed as a pseudocolor plot.

AFM as a whole can be divided into four components: XYZ Scanner, Cantilever motion
detection system, feedback control system, pseudo imaging using the software. A working
prototype of contact mode AFM has been successfully made and the scan results have also
been compared with standard samples. The AFM was calibrated with standard samples and the
project has been completed successfully.

Design, development and supply of Snow making machine

Type of Project : Sponsored
Project No. : SSP0048
Project Leader : Amitava Das

A snow making machine is required by the end-user (erstwhile DRDO-SASE) for the production
of natural snow under snow-producing environmental conditions. The natural snow so
produced, would be utilized by the end-user for further studies on snow characteristics. The
end-user has provided a supply order to CSIR-CSIO to design, develop, fabricate and test snow
making machine with broad specifications. The project team has completed the 1% phase of the
design of the mechanical systems and the electronic sensory and control systems of the snow
making system and the same has been submitted to the end-user for approval.
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Mechanical design of the planned snow making machine

Bio-Mechatronic Orthotic Devices for Rehabilitation of Motor Disorders
(BioMOD)

Type of Project : CSIR-Funded
Project No. : HCP0026 Task 2.2B
Project Leader : Manjeet Singh

The major goal of this project is to enable the cerebral palsy (CP) population for independent
walking. In this network project, BioMOD orthotic device is being developed by CSIR-CLRI
(under Task 2.2A); and CSIR-CSIO is developing a virtual reality-based targeted systematic
rehabilitation training system (under Task 2.2B) which consists of dedicated wearable sensing
modules and ‘Virtual Environments for Biofeedback’ software. This technology will augment the
role of the knee ankle-foot orthotic(KAFO) device as a gait trainer for CP persons. Project
execution planning, detailed design of rehabilitation system, and framework of software have
been finalized. Wearable sensing modules have been realized for extracting lower extremities’
motor ingredients & balance of the subject. Virtual Environments for Biofeedback software is
being developed in Unity 3D.

Conceptual Design of Rehabilitation System
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Online cleanliness monitoring system for public utilities

Type of Project : Grant-in-Aid
Project No. : GAP0444
Project Leader : Baljit Singh

The online cleanliness monitoring system is developed to use in public restrooms and urinals
with high usage frequency to get live updates of cleanliness through the odor of the restroom.

The system uses loT-enabled gas sensing modules and the data is displayed via SMS or
Mobile app of authorized and concerned personnel. The design is complete and the
development of the device is in progress.

Design of Online cleanliness monitoring system

Development of Force-distance curve based atomic force microscope for
multi-parametric imaging of Biologic System

Type of Project : CSIR-Funded
Project No. : MLP2001
Project Leader : Vikash Chandra

AFM imaging can be used to image the architecture of complex biological systems such as
living cells, protein complexes, viruses, and nucleic acids and at the same time quantify and
structurally map their biophysical properties at very high resolution.

The project team has completed the preliminary software design, mechanical simulated model,
and the fabrication of electronic cards. Implementation of tapping mode and other parameter
extraction is in the development phase.

Software of Atomic Force MicroscopePrototype of AFM
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Fabrionics, Metrology & Calibration

Provides Infrastructural support for the projects undertaken
by the organization in the Mechanical Fabrication of their
precision components. This department is also doing the
following projects:
e PAN CSIR Air Clean Device using Induct for UVC for
disinfection.
PAN CSIR AIR SAMPLING Device
Design of advance version of customized flow (BEE)
hives for quality harvesting and extraction of honey.
Design & development of Air to air refueling Drogue
Lighting System.
Dr. Harry Garg

harry.garg@csio.res.in

Completed projects:

e Design and development of bamboo structures (Bamboo/Composite sections
and joints)

e Development of customized flow (BEE) hives for quality harvesting and
extraction of honey.

e Design & development of indigenized Lyophiliser for preservation of Indian
fruits and vegetables.

Ongoing Projects:

e PAN CSIR Air Clean Device

e PAN CSIR AIR SAMPLING Device

e Laser-fog interaction studies for path clearance applications
e Design & development of LED based Drogue Light.

e Design & development of Optical Gunsight

e Design & development of LED based Anti Collsion light for LCA Mk2 and
AMCA
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Design and development of bamboo structures (Bamboo/Composite sections and
joints)

Type of Project : CSIR funded
Project No. : MLPO109
Project Leader : Mr. Supankar Das

Progress Made: Aim of the project is to design and develop joints for Bamboo structures so
that Bamboo can be used as modern construction material for northeast and rural areas to
improve lively hood and enhance income generation. Objectives of the project were achieved.
Following activities were taken under this project:

e Design & Simulation of bamboo joints has been done.

¢ Prototypes were developed at lab scale and its mode of failure was assessed.

e Fabrication of fencing joint, single-slot joint, double slot joint, triple-slot joint is completed.

¢ Review meeting/Discussion was held at AMPRI Bhopal from 05 to 06 Sep 2019.

o Testing of single slot joint is performed on UTM at CITCO Chandigarh.

Fig.: Bamboo joints (sample) and joints under mechanical testing

Development of customized flow (BEE) hives for quality harvesting and
extraction of honey

Type of Project : CSIR-Funded
Project No. : MLP 061
Project Leader : Dr. Harry Garg

Aim of the project is to design and develop a honey harvesting and extraction system to extract
pure honey without human intervention. Objectives of the project were achieved. Following
activities were taken under this project:

¢ Design and fabrication of the beehive frame components.
Prototypes were developed at lab scale and its mode of failure was assessed.
Fabrication & development of Moulds for the parts of the Hive Frames.
Fabrications of wooden Bee Hives.
Demonstration of the full honey harvesting system at IHBT Palampur on 08 to 09 Sep
2019 & the same has been handed over to IHBT for field trails.
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Demonstration of the full honey harvesting system at Khadi & village industry
commission, Delhi on13.12.2019 & the same has been handed over to Khadi & village
industry commission for field trails.

Field trials were successfully done at the Bhiwani, Haryana

Fig.: In-house developed honey hive and extraction device.

Design & development of indigenized Lyophiliser for preservation of Indian
fruits and vegetables.

Type of Project : CSIR-Funded
Project No. : MLP 052

Project Leader : Prof. Ravindra Kumar Sinha

The project aims to design and develop a system that preserves fruits and vegetables for a
longer time by removing its moisture content at low temp. in controlled vacuum pressure.
Objectives of the project were achieved. Following activities were taken under this project:

Design and fabrication of Lyophiliser system.

Visited Hyderabad industrial zone for the industrial survey for vacuum insulation chamber
fabrication.

Testing of the vacuum pump was carried out.

Vacuum testing of the lyophilizer chamber was carried out.

GUI is developed & was tested.

Integration and testing of the RAC system with the chamber is performed.

Testing was performed successfully on different fruits and vegetables.

Fig.: In-house developed lyophilizer
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PAN CSIR Air Clean Device
Type of Project : CSIR-Funded

Project No. : MLP 2018
Project Leader : Dr. Harry Garg

The UV-C Air Duct Disinfection System is designed as a retrofittable unit into existing HVAC Air
Ducts using customizable UV-C dosage as per the existing CFM. It consists of a sliding
mechanism, a regulated UV light source, and sensors. The device is used as a retrofit
attachment to any existing Air Duct by minor modifications (Cut Slot and fitting) into it. The UV-C
light intensity is carefully controlled to give the required dosage to the given airflow to inactivate
any Virus & bacteria present. Presently, the intensities are calibrated to inactivate the COVID 19
virus in similar simulated flow conditions in the laboratory. The mechanism allows the user to
position the light source in place easily and easy removal as and when maintenance or cleaning
is required.

During the current COVID19 pandemic situation, the following systems were developed for air
disinfection under this project:

Induct UVC Air disinfection System for HVAC building duct.

Induct UVC Air disinfection System for HVAC Train.

Induct UVC Air disinfection System for HVAC Buses.

PUREIlevator- Circulating Air disinfection System for Lift, Closet, office.

Above systems were used for air disinfection/sanitization in buildings & lifts, Train & buses,
offices etc. UVC AIR disinfection Systems are installed at CSIR- HEAD office(Delhi), CSIR-
CSIO Chandigarh.

Fig.: Induct UVC disinfection system installed inside railway coach.

PAN CSIR Air Sampling Device
Type of Project : CSIR funded

Project No. : MLP 2017
Project Leader : Sh. Supankar Das

Air Sampler will be used for sampling air from a large volume of space like hospital OPD,
Shopping Malls, Bus stand terminal. It will be used for sampling the polluted air from high traffic
zones in large cities, Industries. Variable flow control will be provided to make the device more
versatile in design and robust for various applications.
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Bio-Poll Air Sampling devices are installed at CSIR Head office (Delhi), CITCO Chandigarh and
CSIR-IMTECH Chandigarh.

Fig.: In-house developed Bio-Poll Air Sampler

Laser-fog interaction studies for path clearance applications
Type of Project : Grant-in-Aid

Project No. : GAP0435
Project Leader : Dr. Manoj Kumar Bhuyan

Towards developing a site-specific, laser-based fog clearance technology for aerospace
applications, an artificial fog chamber accommodating water vapors/droplets being designed and
developed. Humidity, temperature, and pressure sensors were installed in the fog chamber and
monitored through a computer to obtain a stable fog-like environment in the laboratory. To
generate air-circulation in fog via lasers, beam-shaping optical elements such as axicon lenses
were fabricated. A beam characterization setup was also developed for quality inspection of
fabricated optical elements.

Nl = —~ £ A
Flight in foggy weather Laser in artificial fog chamber
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Design & development of LED based Drogue Light

Type of Project : Grant-in-Aid
Project No. : GAP0387
Project Leader : Dr. Harry Garg

e Fabrication of SOFT unit and delivery of prototype completed.

o Approval of SOFT documents from certification agencies.

¢ Fabrication and assembly of Load Test Jig, Fuel test rig, Freezing temp jig completed.
o Completion of Load test, fuel test and freeze tem test on the SOFT unit.

o SOFT unit supplied to ADA for flight trials.

e Day flights of SOFT unit completed.

e Ground level night evaluation parameters of the SOFT unit are being evaluated.

o Work on QT unit fabrication started.

(a) (b) (©

Figure: (a) DROGUE LIGHT, (b) Load test Rig for Drogue Light, (c) Load Intensity Test Rig

Design & development of Optical Gunsight

Type of Project : Grant-in-Aid
Project No. : GAP0389
Project Leader : Dr. Harry Garg

The gunsight is an optical instrument for aiding the eye in sight setting on a particular range
under favorable light conditions. The principal sight is designed for a tracking solution. The
reticle is placed at the optical center and the reticle aim is a direction steering symbol only. The
Gunsight is an optomechanical instrument with a fixed reticle. The brief qualitative specs are as
below:

Passive lllumination

Compact Opto-Mechanical system

Focus at infinity

2-Lens system

Customized Graticule
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Fig.: Developed Gunsight

The current status of the project is as below:
e QT completed.
¢ Flight evaluation is done.
e Approval of test setup.
e Satisfactory performance evaluation report.
e Type approval under progress.

Design & development of LED based Anti Collision light for LCA Mk2 and
AMCA

Type of Project . Grant-in-aid (HAL Funded)
Project No. : GAP0434
Project Leader : Dr. Harry Garg

Anti-collision Light (ACL) is a flashing, external lighting equipment, to indicate the presence of
aircraft to avoid a collision. Every A/c is fitted with two units of lights, which will be installed on
top and bottom of the fuselage. It is shaped to meet the aerodynamic requirement in the vicinity
to avoid collision during flight. In the case of AMCA A/c, the ACL will be retractable based.

Fig.: Developed Anti-Collision light
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Progress Made:
e [Initial preliminary design completed successfully.
¢ Development and demonstration of the prototype.
e Design finalization and the start of QT.
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Ubiquitous Analytical Techniques

The Ubiquitous Analytical Techniques division is involved in
different applications of advanced functional materials. The
applications of materials like graphene, metal-organic
framework (MOFs), nanoparticles, polymers, smart Materials
and polymer membrane etc. are explored for sensing of
clinical and environmental parameters, supercapacitors,

microwave adsorption, and smart actuators. The group is

involved in developing different magnetic and dielectric

material from industrial and biological waste material. The

developed materials are being explored for microwave

absorption for defense, anechoic chamber fabrication, Gas
Dr. Sunita Mishra sensing, explosive sensing and biomaterial applications.

Sunita_mishra@csio.res.in

Completed projects:

o Affibody based biosensor to detect Salmonella Typhimurium in food sample.

Ongoing Projects:

e Development of an affordable high resolution polarimeter using indigenous off
the shelf components.

e Advanced functional nanosurfaces for optical sensing of emerging pollutants
and their removal.

e Development of novel fluorescent platforms for the detection of heavy metals
in water.

e Molybdenum disulphide nanotemplates based electrochemical nanosensor for
food toxins AFB1 and AFM1.

e Advancing Technological Leads for Assuring Safety of Food.

e Dielectric and Magnetic Material based Composite for Microwave Absorption
Applications.

e Consultancy on Microwave Absorbing Material for Fabricating RF Anechoic
Chamber.

e Dual Visible-light and Temperature Responsive Smart Hydrogels.

e Design and Development of Automated Lab-on-a-Chip Microfluidic System for
Assessment of Cellular Reactive Oxygen Species.

e Development of Hematite based Sustainable Floating Photocatalyst for
Transformation of Atrazine and Bisphenol A.

e Engineering a magnetically stimulated implantable hydrogel patch for
localized tumor therapy.

e Fabrication of a wearable, skin mounted patch for noninvasive detection of
biomarkers responsible for neurological disorders.
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Affibody based biosensor to detect SalmonellaTyphimurium in food sample
Type of Project : CSIR funded (Under Pool Scientist Scheme)

Project No. : 13(8982-A)/2018- POOL
Project Leader : Dr. Satish Kumar Pandey

Under this project, Salmonella is the type of bacteria that's the most frequently reported cause
of food-related illness in India that remains a major global health concern. This work reports a
new sandwich-type fluorescence immunoassay format using polymyxin B, a cationic receptor
molecule, as a binder agent while anti-Salmonella antibody served as the capturing agent for
specifically detecting Salmonella enterica serovar Typhimurium. The detection limit of the
developed assay was around 101 cells mL-1 of Salmonella Typhimurium with a correlation
coefficient (R2) equal to 0.97. The positive response obtained for all the tested serovar
Typhimurium different isolates, as well as the pathogen spiked blood samples, recommended
specificity and accuracy of O-antigen as a biomarker during foodborne-iliness.

Development of an affordable high resolution polarimeter using indigenous off
the shelf components

Type of Project : CSIR funded
Project No. : HCP-34 WP-4.5
Project Leader : Dr. Sunita Mishra

The project aims to develop a low-cost and high-resolution automated polarimeter potentially to
be used in the pharmaceutical industry. The phase difference measured between the
harmonically modulated polarized object beam and reference beam will be employed to
determine the optical rotation angle. A microcontroller with an efficient algorithm will be
developed for the data acquisition and analysis. The effort will be made to achieve the precision
of the measurements comparable to the already available expensive commercial polarimeter.
Moreover, the ease of use and fast measurement times in addition to the low fabrication cost
will make this instrument a versatile tool for analytical science and ideally suited for use in
resource-constrained environments.

Advanced functional nanosurfaces for optical sensing of emerging pollutants
and their removal

Type of Project : CSIR funded
Project No. : MLP-2006
Project Leader : Dr. Akash Deep

The project deals with the development of optical systems for the detection of emerging
pollutants. The different types of optically active nanomaterials are being used as transducers to
achieve high sensitivity in the determination of pesticides, heavy metals, toxic gases,
pathogens, etc. The metal-organic framework (MOF) thin films and their liquid suspensions
have been explored for the sensing of ammonia and E. coli. The thin films of MOFs have been
prepared on different flexible substrates like PET and simple A4 paper using inkjet printing
techniques. A simple change in the color of film or its photoluminescence intensity has offered a
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convenient way of detecting ammonia up to 5 ppm concentration. The photoluminescence-
based detection of E. coli has been achieved with a Tb-MOF/antibody complex. A Tb-
MOF/enzyme complex has been used for the FRET-based analysis of organophosphate
pesticides.

(A) (B) ©

Inkjet printing of different MOFs on A4 paper. (A): HKUST-1, (B) Co-MOF-71, (C) Fe-MIL-101

Fluorescence quenching spectra for Tb-BTC thin films in the presence of various concentrations of ammonia

of

Magnetic response of the synthesized Fe304 particles

It is also aimed to develop single platform sensor technology for simultaneous isolation and
detection of the pathogen from environmental samples. Magnetic nanoparticles of Fe304 were
synthesized in organic solvent using a microwave reactor. The reaction is proceeded under
argon and could be completed within 15 min. To increase the stability of synthesized Fe304
particles and render them hydrophilic for bioconjugation, the particles were first coated with a
thin SiO2 layer and then functionalized with APTES to impart the primary amine group. The
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Fe304@Si-NH2 particles are dispersible in aqueous media and can be easily recovered by
applying an external magnetic field.

One of the other objectives of this project is to develop a biocompatible polymer containing a
solar absorber for water purification applications. To increase the hydrophilicity and porosity of
our solar absorber, we have incorporated Carboxymethyl Cellulose, into the polymeric network
of PVA. When the synthesized membrane was exposed to the solar simulator, there was an
increase in the temperature of the polymer membrane compared to references films. It will
increase the evaporation rate of the water, therefore this kind of complex can be used for water
purification.

(a) Floating membrane, (b) Thermal profiles of PVA/ICMC/PPY membrane after exposure to the solar

simulator.

Hydrogel based Nanocomposite for dye removal

Sunlight-driven photocatalytic degradation has attracted great attention to tackle the issue of
water contaminating organic dyes. Lately, the increasing demand for textile industries has
accelerated the release of toxic dye wastewater in the environment, which poses a considerable
threat to human health and the aquatic ecosystem. Herein, we demonstrate in-situ synthesis of
photocatalyst CeO2@rGO and, its subsequent incorporation in tragacanth hydrogel
(CeO2@rGO-TG). The formation of CeO2@rGO-TG hydrogel was confirmed by FESEM
micrographs. Further, the distribution of CeO2@rGO nanocomposite in the TG hydrogel was
observed by elemental dot mapping. The presence of characteristic elements of the
CeO2@rGO nanocomposite throughout the hydrogel validated its uniform distribution.
CeO2@rGO-TG (0.63 g) hydrogels revealed an appreciable increase in swelling up to 6 h (~24
%). Contact angles of DI water dropped on TG and CeO2@rGO-TG were measured to be 81.8
and 87.03°, respectively. The lower contact angle (< 90°) is representative of higher
hydrophilicity. Further, upon immersing CeO2@rGO-TG hydrogel in the aqueous methylene
blue (MB) solution, it could swell and eventually lead to more absorption of MB dye, which could
interact more with entrapped CeO2@rGO nanocomposite. CeO2@rGO-TG photocatalyst
exhibited 91% degradation of methylene blue with regeneration capability (4 cycles).
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Schematic representation of the synthesis of (a) CeO2@rGO, and (b) CeO2@rGO-TG.

(a-b) FESEM micrographs, and (c-f) elemental dot plots of CeO2@rGO-TG hydrogel (a: scale bar, 2 ym; b:
scale bar, 200 nm; (c-f): scale bar, 1 pm). (g) Swelling studies, and (h) contact angle measurements of bare
TG and CeO2@rGO-TG hydrogels, respectively.

This indicated that CeO2@rGO-TG could maintain its stability and could retain CeO2@rGO
nanocomposite within the network efficiently. Also, owing to its low cost and inherent
biocompatible nature, TG hydrogels would not potentially cause any damage to the aquatic
system.
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Photocatalytic degradation of MB in the presence of CeO2@rGO-TG. (a) Graph representing degradation
profile of MB with CeO2@rGO-TG, (b) comparison of degradation efficiency of different catalysts: TG,
Ce02@rGO and CeO2@rGO-TG, (c) reusability studies of CeO2@rGO-TG, and (d) visual analysis of MB
degradation under sunlight irradiation.

Hydrogel based Nanocomposite for bacteria removal

Bacterial water pollution is of major concern in recent years, and its removal is the need of the
hour. The technologies involved in bacterial water treatment including physical treatment such
as UV, or chemical treatment such as Chlorination have their own merits and demerits.
Nanotechnology advancement in recent years is found to be an alternative to counter the
drawback of bacterial removal techniques. In this context, pH-responsive hydrogel allows
controlled release of nanoparticles from the matrix for targeting bacteria and eliminating them by
the action of nanoparticles. Sodium Alginate-Gum Tragacanth-based hydrogel has developed
with pH-responsive behaviour, capable of eliminating bacteria from the water environment.
Tragacanth is said to have its antibacterial activity, with alginate showing pH-responsive
behaviour, along with both polymers being organic in nature, suitable for the development of
hydrogel. Silver is found to have its antibacterial activity and is used for a very long time as
antibacterial, being nontoxic to humans in minimal amount. The Nano triangles of the silver
show enhanced antibacterial activity due to their unique size and nature. Thus, silver Nano
triangles (Ag NTs) loaded Sodium Alginate-Gum Tragacanth hydrogel will be opted for
antibacterial activity and water treatment.
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Schematic representation of the synthesis of AQNTs and Sodium Alginate-Gum Tragacanth hydrogel loaded
AgNTs.

AgNTs exhibited prominent SPR peaks at 648 nm along with weaker shoulders assigned to in-
plane dipole and in-plane quadrupole resonance of particles. The zeta potential of ANTs was
found to be -2.07 mV. AgNTs loaded hydrogel showed pH-dependent swelling behaviour with
maximum swelling of around 40% at pH 7.4. A preliminary study for antibacterial activity of
AgNTs loaded hydrogel showed 80% growth inhibition against E. coli MICC 739 within 6 h
treatment, illustrating the combined bactericidal effect of AQNTs and hydrogel. This ensures the
formulation of AgNTSs loaded hydrogel to be active in nature and suitable for further studies.

(a-b) UV-vis and zeta potential spectra of Ag NTs. (c) Swelling curve of AgNTs loaded hydrogels at different
pH. (d) Bacterial inhibition tests.
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Development of novel fluorescent platforms for the detection of heavy metals
in water

Type of Project : Grant-in-Aid
Project No. : GAP-378
Project Leader : Dr. Akash Deep

The fluorescent platforms, based on the composites of MOFs and quantum dots (QDs),
have been developed for the detection of heavy metals, such as lead and cadmium. These
platforms use antibodies and other specific biomolecules for the specific identification of the
target analytes. The sensitivity of these systems is in the ppb range while they can also
tolerate the co-presence of other possible interfering species.

MOF-QD/DNAzyme conjugate based sensing strategy for heavy metals

Molybdenum disulphide nanotemplates based electrochemical nanosensor for
food toxins AFB1and AFM1

Type of Project : SERB funded
Project No. : GAP-397
Project Leader : Dr. Akash Deep

The project deals with the detection of Aflatoxins. The transducer surfaces used in this work
include the Molybdenum disulfide (MoS2) structures and their composites with MOFs. The
integration of MoS2 and MOF helps in ensuring a large surface area and required functionality
for the subsequent attachment of antibodies. Using electrochemical impedance spectroscopy, it
has been possible to detect Aflatoxins in water and spiked food samples.
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A composite of MOF and MoS2 deposited on a screen-printed electrode for biosensing application

Advancing Technological Leads for Assuring Safety of Food
Type of Project : CSIR funded

Project No. : HCP 31 Task 3.3
Project Leader : Dr. Girish Chandra Mohanta

The project work is in the field of applied biology. The objective is to detect microbial
contamination in food samples (preferably milk and processed juice in packing). The principle
behind the detection is the determination of adenosine triphosphate (ATP) extracted from
microbial cells (if any). The sensing of ATP will be done using a luciferase-luciferin chemical
reaction which produces a bright bioluminescent signal in presence of molecular oxygen and
ATP. Accordingly, the enzyme will be immobilized on a fiber-optic tip and the signal will be
directly acquired at the other end of the optical fiber.

(L) Optical fiber probe for measuring chemiluminescence, (R) Chemiluminescence signal of luminol
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Dielectric and Magnetic Material based Composite for Microwave Absorption
Applications

Type of Project : CSIR funded
Project No. : MLP-2007
Project Leader : Dr. Sachin Tyaqi

In the present project, pure and rare-earth-doped barium hexaferrite particles are synthesized
by the auto combustion method. Further, carbon nanostructured materials like carbon black and
activated charcoal powder are also developed and reinforced into the ferrite matrix for
developing a composite comprising both magnetic and non-magnetic phases for microwave
absorption application. The below figure shows the reflection loss results of the neodymium-
doped barium hexaferrite particles. The pure barium hexaferrite exhibits a very low value of
reflection loss i.e. -3.095dB. On doping barium hexaferrite to Nd2, the reflection loss is further
reduced to -2.58. On doping with Nd4, the reflection loss achieved the maximum value of -
33.17dB and the -10dB bandwidth reaches 2.94GHz. On fabricating the composite of the above
ferrite with carbon material the maximum reflection loss of composite reaches -51.35 dB and -10
dB bandwidth reaches 2.55GHz.

Impedance and reflection loss measurement of Nd doped barium hexaferrite powder

Consultancy on Microwave Absorbing Material for Fabricating RF Anechoic
Chamber

Type of Project : Consultancy
Project No. : CNP0022
Project Leader : Dr. Sachin Tyaqi

In this project, we are helping the industry in selecting the microwave absorbing material that
can be developed in bulk for fabricating the RF anechoic chamber. We also guided them to
develop the tiles of ferrite material obtained from industrial waste.
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Tiles developed from industrial waste for anechoic chamber fabrication

Dual Visible-light and Temperature Responsive Smart Hydrogels

Type of Project . Grant-in-aid
Project No. : GAP-423
Project Leader : Dr. Kamlesh Kumar

In this project, we are developing a soft actuator/ photo-mechanical system acting upon
exposure with natural light (green light in the present study). The actuation behavior of a visible-
light responsive network can be employed for a biomimetic actuation application where a
remotely controlled visible-light responsive four-arm microgripper can grasp, pickup, and
transport a cargo (as shown in Figure). These kinds of soft actuators have potential applications
in soft-robotic, tissue engineering, self-healing materials, sensors, mimic bio-motion with

sunlight as the energy source.

Green Light responsive microgripper
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Design and Development of Automated Lab-on-a-Chip Microfluidic System for
Assessment of Cellular Reactive Oxygen Species

Type of Project : Grant-in-aid
Project No. : GAP-412
Project Leader : Dr. Abhay Sachdev

Peroxynitrite anion (ONOO-) is an important in-vivo oxidative stress biomarker whose aberrant
levels have pathophysiological implications. For this, an electrochemical sensor for ONOO-
detection was developed based on graphene nanoplatelets-cerium oxide nanocomposite (GNP-
Ce02) incorporated polyaniline (PANI) conducting hydrogels. The nanocomposite- hydrogel
platform exhibited distinct synergistic advantages in terms of large electroactive surface
coverage and providing a conductive pathway for electron transfer. Besides, the 3D porous
structure of hydrogel integrated the GNP-CeO2 nanocomposite to provide hybrid materials for
the evolution of catalytic activity towards electrochemical oxidation of ONOO-. Various
microscopic and spectroscopic characterization techniques endorsed the successful formation
of GNP-CeO2-PANI hydrogel. Cyclic Voltammetry (CV) measurements of GNP-CeO2-PANI
hydrogel modified screen-printed electrodes (SPE) were carried out to record the current
changes influenced by ONOO-. The prepared sensor demonstrated a significant dose-
dependent increase in peak current within a linear range of 5-100 uM, having a detection limit of
0.26 uM and sensitivity of 263.7 uA uM-1 cm™. Further, a customized microfluidic flow system
was integrated with the GNP-CeO2-PANI hydrogel modified SPE to enable continuous
electrochemical detection of ONOO- at low sample volumes. In parallel, the developed
microfluidic electrochemical device demonstrated an excellent sensitivity towards ONOO-
under optimal concentration range and flow rate. Overall, the fabricated microfluidic device
combined with hybrid hydrogels as electrochemical interfaces provides a reliable assessment of
ONOO- levels, which could help understand the oxidative stress-related disease mechanisms.

Step-wise schematic representation for the formation of GNP-CeO2-PANI hydrogel and their application
for electrochemical detection of ONOO-.

82



(A & B) Details and the digital image of the proposed microfluidic electrochemical device. The middle PDMS
channel layer featuring the SPE slot and microchannel pathway was subsequently sandwiched between the
cut PMMA sheets via clamps. (C) Photograph of the experimental setup depicting the microfluidic pump for
driving the fluid flow through the device connected to a potentiostat for recording electrochemical
measurements.

Development of Hematite based Sustainable Floating Photocatalyst for
Transformation of Atrazine and Bisphenol A

Type of Project : Grant-in-aid
Project No. : GAP-424
Project Leader : Dr. Avishek Saha

Sustainable photocatalysis for the treatment of surface water is a smart approach to tackle the
challenge of water pollution. However, the application of water treatment based on conventional
slurry photocatalysts is limited due to low visible light absorption and the cost associated with
the downstream catalyst separation. Moreover, photo-conversion efficiency could even become
lower since the penetration of UV light is low underwater. We are developing visible light active,
floating photocatalysts, which have the potential for the degradation of organic pollutants.
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Degradation of 4 ppm aqueous Rhodamine B solution in presence of floating photocatalysts and hydrogen
peroxides. Inset shows the 365 nm LED illumination of dye solution.

Engineering a magnetically stimulated implantable hydrogel patch for
localized tumor therapy

Type of Project : Grant-in-Aid
Project No. : GAP-376
Project Leader : Dr. Ishita Matai

Magnetic hydrogel materials composed of superparamagnetic iron oxide nanoparticles
(SPIONS) incorporated in polymeric networks of hydrogels are being extensively researched to
develop human wearable or implantable devices. If such magnetic hydrogels are pre-modified
via the inclusion of photo-responsive materials such as reduced-graphene oxide-gold nanorods
(PVP-rGO@AuUNRSs) these can be externally stimulated under magnetic and near-infrared light
(NIR) influence for on-demand drug release. In this direction, alginate (Alg)/polyacrylamide
(PAAmM) hydrogel patch consisting of SPIONs as a magnetic component in different weight
ratios (3 and 5 wt. %) and NIR responsive photothermal agent-PVP-rGO@AuUNRs have been
synthesized. NIR responsive behavior of this hydrogel patch under NIR illumination
demonstrated maximum temperature rise in case of Alg/PAam+Fe;0,/PVP-rGO@AuUNRs (5
wt.%) followed by Alg/PAam+Fe304/PVP-rGO@AuUNRs (3wt.%), Alg/PAam+PVP-rGO@AuUNRs
and blank Alg/PAam patch (Figure 1 A-C). In addition, Alg/PAam+Fe;0,/PVP-rGO@AuUNRs (5
wt.%) patch demonstrated appreciable photothermal stability for consecutive three cycles under
NIR exposure (Figure-D). Such magnetic and NIR responsive hydrogel patches hold
implications to thermally ablate the localized skin tumors and for enhanced transdermal drug
release.
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Photo thermal response of magnetic hydrogel patch. A) Temperature vs time profile of blank Alg/PAam,
Alg/PAam+PVP-rGO@AuNRs, Alg/PAam+Fe;04/PVP-rGO@AuNRs (3 wt.%) and Alg/PAam+Fe304/PVP-
rGO@AuNRs (5 wt.%) hydrogel patch when exposed under NIR illumination at different time intervals. B)
Thermal images of Alg/PAam and Alg/PAam+Fe;04/PVP-rGO@AuNRs (5 wt.%) hydrogel patch at 0 and 10
min of NIR illumination. C) Comparison of temperatures attained in different hydrogel patch after 10 min of
NIR illumination. D) Cyclic photo thermal response of Alg/PAam+ Fe304/PVP-rGO@AuNRs (5 wt.%) hydrogel

patch.

Fabrication of a wearable, skin mounted patch for noninvasive detection of
biomarkers responsible for neurological disorders

Type of Project : CSIR funded (Under Pool Scientist Scheme)
Project No. : 13(9074-A)/2019-Pool
Project Leader : Dr Sunita Mehta

Development of substrate for wearable device

Flexible electronics attached to the skin for healthcare has to struggle with biocompatibility and
adaptability to the specified environments with respect to breathing and perspiration. Therefore,
| have developed a biocompatible, flexible and stretchable membrane, inspired by the skin,
possessing the excellent air permeability and high quality of waterproof. Further, the membrane
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material is also worked upon to have antimicrobial and antifogging properties enabling it to be
used for potential applications.

The optical transparency of the membrane is investigated with the help of a UV Visible
spectrometer. Four samples prepared with different combinations of ingredients have been
tested. The transmission for all the samples has been observed in the range of 80-90% in the
visible range (Fig a), which confirms the transparency of the membranes. The water vapor
transmission rate observed for the membrane is 450g/m?/day confirms the breathability of the
membrane (Fig b), which is also supported by an interlinked fibrous structure observed in the
surface morphology of the membrane (Fig c). Optical transparency and breathability are
contradictory to each other, so there is a trademark between the optical transmission and Water
Vapor transmission rate of the membrane. The water contact angle of 111°+2° (Fig d) shows
the hydrophobic nature and hence the waterproof property of the membrane. Fogging of the
membrane is associated with the surface energy i.e. lower the surface energy, more is the
tendency for the moisture vapors to split into tiny droplets at the solid-liquid interface, hence
resulting in the fogging of the surface. Therefore, the membrane surface is treated to enhance
its surface energy and to avoid unwanted fogging. For investigating the antifogging property,
membranes with and without antifogging treatment are placed over a glass bottle (containing
hot boiling water). The condensation of the water droplets on the treated membrane shows the
success in acquired antifogging property.

Characterization of the membranes, a) UV Visible spectra for different samples showing
transmission in the range of 80-90% (b) plot for Water vapor transmission rate, the value =
4509/m2/day, confirming the breathability of the membrane (c) FESEM micrograph for surface
morphology of the membrane (d) Water contact angle (WCA) measurements on the membrane
surface, WCA = 110.2°+2°, confirms hydrophobic nature of the membrane (e) Image showing the
antifogging behavior of the membrane.
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Demonstration of the developed substrate for a transparent face mask (spin-off)

The membranes thus prepared have been cut into desired shapes and sizes using a punch die.
For increasing the robustness, a framing material with an embedded soft wire is attached on all
the sides using ultrasonic welding. With the attachment of ear-loops, the final face mask is
obtained (Fig 21a& b).

Transparent face masks can enable the sense of expression, empathy, and compassion of the
clinicians/healthcare workers while dealing with their patients even in a pandemic or non-
pandemic situations.

Moreover, in this new normal, these facemasks can be of great help in terms of security at the
airports, public sectors, at the frontline, and for specially-abled.

(b)
Fig. (a) Image of the transparent mask (b) mask worn by a wearer.

Screen printed colorimetric sensor for detection of stress biomarkers

The colorimetric assay is prepared for the detection of a stress biomarker. A defined volume,
0.5 ml, of that assay is taken in Eppendorf's to which 0.1 ml of aqueous solutions of varying
concentrations of biomarker (0.5 to 0.005M) is introduced. The change in the color of the assay
solution with varying biomarker concentrations is shown in Fig. a.

Further, the colorimetric assay is modified in terms of a screen printable ink (viscosity = 10,000
cP and shear thinning). The screen used for the experiment consists of a mesh with mesh count
180 and having patterns in the form of circles and squares of varying dimensions. The
schematic for the screen printing process is shown in Fig b. The ink thus prepared is pressed
against the screen pattern using a squeeze with the snap-off distance of 3mm.

A normal office paper has been used as a printing substrate here. Aqueous solutions of
biomarker with varying concentrations (0.1 to 0.001M) are prepared and a drop of each solution
is dispensed at the center of the printed pattern. The samples are kept undisturbed for 5-10
minutes for drying as well as to follow the necessary chemical reaction. The samples are then
observed for color change with the varying concentrations (Fig c).
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() (b)

(©
(a) The color change of the colorimetric assay with varying biomarker concentrations (a=0.5M,
b=0.2M,c=0.1M, d=0.02M,e=0.01M, f=0.005M, g=0) (b)schematic for the screen printing process (c)
samples with screen printed colorimetric assay and circular regions showing the areas of
dispensed aqueous biomarker solutions of varying concentrations (a=0.5M, b= 0.2M, c=0.1M,
d=0.05M, e=0.02M, f=0.01M, g=0. 005M, h=0.002, i=0.001).

The images are then further processed for their RGB values and calibrated for the
corresponding concentrations. This work is in progress.
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Computational Instrumentation

Computational Instrumentation group at CSIR-CSIO deals
with the advanced sensing and detection technologies,
computational processing, analysis and visualization of the
acquired data in the form of signals and images for wide-
ranging applications in agriculture, medical, strategic and
societal domains. The research staff of Computational

Instrumentation group employ the state-of-the-art systems
and techniques for data acquisition, data processing, pattern
recognition, machine intelligence etc. for the research
activities in the ongoing projects as well as those leading to
new futuristic projects.

Dr. H.K Sardana

Hk_sardana@csio.res.in

Completed projects:

¢ Pilot Deployment of Intelligent Elephant Movement Detection and alert system
near Kansrao railway track, Rajaji Tiger Reserve, Dehradun.

¢ Rural Penetration and Pilot Trials for Divyanayan.

e Drone Based Electromagnetic and Magnetic System (DREAM)

Ongoing Projects:

e Feasibility Study for design and development of Intelligent Thermal Imaging
System for Elephant Movement Detection.

o Artificial Intelligence based vision for grasp classification in prosthetic hands.

e Design and Development Image Colorimeter.

e Development of an endoscopic catheter mounted impedance probe to assess
real time mucosal permeability.

e Batch digital microscopy with marker-specific auto-scoring for high-
throughput analytics.

¢ Developing a Public Health Informatics Platform in India.

e Design Innovation Centre
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Pilot Deployment of Intelligent Elephant Movement Detection and alert system
near Kansrao railway track, Rajaji Tiger Reserve, Dehradun

Type of Project : Grant-in-aid
Project No. . GAP 38
Project Leader : Dr. Ripul Ghosh

Seismic vibrations caused due to human and animal locomotion has been explored for detection
of pachyderms in the vicinity of the railway track passing through Rajaji Tiger Reserve,
Uttarakhand. When elephants (Elephas maximus) walk or run, the footsteps generate impulsive
seismic signals that propagate through the earth surface. These signals are sensed using
electromagnetic seismic sensors which are further acquired and processed at an edge node
(SASN) for detecting any probable event. The detected events i.e. signal windows are further
used to calculate the time and frequency-based statistical features. These features aid to
differentiate the uniqueness in events using suitable machine learning algorithms. During the
study, three experiments have been performed with captive elephants during May 2019, August
2019 and November 2020. The seismic systems (eleSeisAlert) automatically sense any
movement of wild animals for a length of ~400m along the railway track. A web based GUI
frontend indicating the sensors trigger, health and analytics have been configured for command
and control purpose. Further, a low power wireless transmission gateway has also been
integrated to receive the alerts from SASN’s and subsequently push the information to the cloud
server.

Captive elephant experiment along the sensor trail

Seismic signal of elephant footsteps (true positives) and background noise (false positives) detection using
continuous wavelet transform approach.
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Automatic detection of wild animals by eleSeisAlert at Kansrao range, RTR

Rural Penetration and Pilot Trials for Divyanayan
Type of Project : CSIR funded

Project No. : MLP0063
Project Leader : Dr. H K Sardana

India is home to one-fourth of the world’s blind population with 8 million blind people in the
country. A portable reading machine for visually impaired has vast significance in terms of
education and employment generation. The project aimed at serving the unprivileged visually
impaired rural poor who are deprived of education opportunities and employment facilities due
to lack of economical solution for reading Indian languages.

The project targeted to evaluate the socio-economic impact of the technology towards
sustainability. A google form on ‘Divyanayan — Feedback on Exercises and Experience’ to
evaluate the user's device experience, performance, socio-economic impact towards
sustainability was designed aligned with the CSIR’s Harnessing Appropriate Rural Interventions
and Technologies (HARIT) project objectives.

CSIR-CSIO, Chandigarh invited participation of visually impaired people and/or their associated
institutions in Technology Intervention and Validation for Inclusiveness (TIVI) programme
through its online portal, aligned with the HARIT programme
https://divyanayan.csio.res.in/registration.php. The forum resulted in nearly 265 Individual
registrations, 30 institutional registrations and 30 device orders from various states. The devices
have been delivered to various registered visually impaired in Hindi, English, Bengali, Tamil,
Telugu, Kannada, and Punjabi Languages.

Some introductory devices were also given to eight institutions for training and trial purposes at
the launch of ‘Divyanayan’: A Personal Reading Machine for Visually Impaired’ by DG, CSIR at
a Press Conference organised jointly by Central Electronics Limited, Sahibabad(UP) and CSIR-
CSIO, Chandigarh on 20th February 2020 at CSIR-Hqtrs, Anusandhan Bhawan, Rafi Marg,
New Delhi.

Linkages with following Social Entities were established:

» National Association for the Blind

All India Confederation Of The Blinds

National Institute for the Empowerment of Persons with Visual Disabilities (NIEPVD) or
NIVH

Enable India, Bengaluru

Disha NGO, Chandigarh
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https://divyanayan.csio.res.in/registration.php

* Blind Relief Association
* National Federation of the Blind
* Various Blind Educational Institutes around India (~20)

A series of 35 dedicated workshops engaging more than 1000 visually impaired people were
conducted based on the user registrations received via online portal, in 11 states of India (MP-7,
UP-5, DEL-5, TN-5, RJ-4, WB-2, KA-2, CH-2, HP-1, MH-1, TS-1) to train the users, making
them familiar with the device functionality and capable of using the device independently.

* The series of workshops as mentioned above lead to nearly 500 user feedbacks.

+ User feedback, based on the device’s experience along with responses received during
workshops was utilized to evaluate the socio-economic impact of the technology.

* Five Societal Projects (under CSIR-800) of AcSIR PhD students were engaged for various
aspects of the objective.

Training Workshops on Technology Intervention and Validation for Inclusiveness Program of Divyanayan

Location No. of
VI

Equal Opportunity Cell for Chandigarh 23 November, 2019 30
PWDs, Panjab University

2 Ramakrishna Mission Blind Boys Narendrapur, Kolkata, 3" December 2019 120
Academy West Bengal

3 National Institute for the Poonamallee, Chennai, 5" December 2019 80

Empowerment of Persons with  Tamil Nadu
Visual Disabilities (Divyangjan)
4 National Institute for Muthukadu, Chennai, 6" December 2019 35
Empowerment of Persons with ~ Tamil Nadu
Multiple Disabilities

5 Enable for Disable Bhopal, Madhya Pradesh 25th- 26th December 70
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11

12

13
14
15
16

17

18

19
20

21

22

23
24
25
26

27
28
29

30

31
32
33
34

35

National Federation of Blind
Blind Relief Association

Govt. Pragya Chakshu Senior
Secondary School

Human Development Institute
Rajasthan Netraheen Kalyan
Sangh

Netraheen Vikas Sansthan

Central Library, Jadavpur
University

CSIR-NAL
Bharti Viklang Vikas Manch
Enable India

Hostel of State Blind Welfare
Association

Govt. Blind Senior Secondary
School

Yamuna Prasad Sashtri Blind
School

National Association For Blind

Govt. Hr. Sec. School for the
Visually Impaired

All India Confederation for the
Blind

St. Louis Institute for the Deaf
and Blind

Banaras Hindu University
National Federation of the Blind
Diesel Locomotive Works

Sri Hanuman Prasad Poddar
Andh Vidyalaya

National Association for Blind
Blind Relief Association

Dr. Shakuntala Misra National
Rehabilitation University

Swami Vivekanand Government
College

Sambhavana

Telugu Vision

Blind Bankers of India

Centre of Excellence for Persons

with Disabilities, SBI Foundation
Institute for the Blind

Bhopal, Madhya Pradesh
Bhopal, Madhya Pradesh

Udaipur, Rajasthan

Jhalatala, Rajasthan
Jaipur, Rajasthan

Jodhpur, Rajasthan
Kolkata

Bangalore
Jabalpur, MP
Bangalore
Jabalpur, MP

Jabalpur, MP
Rewa, MP

Madhavaram, Chennai
Poonamallee, Chennai

New Delhi
Adyar, Chennai

Varanasi

Nadesar, Varanasi
Varanasi

Durgakund, Varanasi

New Delhi
New Delhi

Lucknow

Ghumarwin, HP

New Delhi (via Webinar)
Telangana (via Webinar)
Delhi (via Webinar)
Mumbai (via Webinar)

Chandigarh
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2019
th
27 December 2019 22

th th
28 -29 December 29
2019

7" January 2020 80

10" January 2020 20
11" January 2020 70

13" — 14" January 115

2020
17" January 2020 20

19" January 2020 13
19" January 2020 30
20™ January 2020 30
20" January 2020 20

20" January 2020 48

21" January 2020 35

th
27 January 2020 30
28" January 2020 80

28" January 2020 20
29" January 2020 30

8" February 2020 30
9" February 2020 15
10" February 2020 10
10" February 2020 20

th
18 February 2020 10
25" February 2020 50

26 -28" February >200
2020
rd 4
3 March 2020
23" July 2020 95

12" September 2020 90
25" October, 2020  ~100
24" November, 2020 43

11" December, 2020 5



Drone Based Electromagnetic and Magnetic System (DREAM)
Type of Project : CSIR funded

Project No. : HCP0020
Project Leader : Mr. Siddhartha Sarkar

A time-domain electromagnetic data acquisition system is developed by CSIR-CSIO under this
multi-lab CSIR-Mission project. The developed Transient Data Acquisition Console (TDAC) is
having a bandwidth of 75KHz with 24bit resolution, which provides a Unified System Control
Interface (shown in Figure 1) for indigenous Drone-based Time-domain EM studies. The
transient signal recording and analysis platform which is specific to a TEM system is tested with
Time-domain Electromagnetic Slung System (TEMSS) developed by CSIR-NGRI and
Transmitter Current Source (TCS) developed by CSIR-CEERI. After laboratory level unit testing
of all the subsystems of TDAC, the system integration is done at CSIR-NGRI, as shown in
Figure 3. The integrated system is further tested at the Coastal site of Ongole, Andhra Pradesh
to study the performance of the system in a field with low ambient noise conditions as shown in
Figure 2. A set of the developed system is provided to the user, CSIR-NGRI, for further testing
at various geological test sites and integration with a suitable Drone platform once available.
The data processing and transformation software is developed to validate the performance of
the integrated DREAM system in terms of usability in geophysical exploration and to estimate
the maximum depth of investigation possible with the developed system. The output from the
developed post-processing software is shown in Figure 4. Due to the unavailability of Drone on
time, the actual data collection with specified height and velocity of the TEMSS over the ground,
at maximum peak current settings could not be performed using a flying drone, instead, it was
performed using a two-crane based static elevated setup. This activity could be targeted using a
Drone in future.

Target Detection Experiment at User Site — using CSIR-CSIO Developed Console with a conductive loop on
the ground of 0.8 m diameter, when the sensor is placed at 2m height
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Target Detection Experiment with the integrated DREAM system at Coastal Site (Ongole, AP, India) during
March 2021

Participation in Functional interfacing and system integration testing of DREAM system at CSIR-NGRI
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Gated and filtered Receiver Response from Ongole, AP field experiment with multiple equispaced closed
conducting loops on the ground as conducting objects, where T1 is of 0.5m diameter and T2 to T4 targets
were having increasing diameters greater than 2m

Feasibility Study for design and development of Intelligent Thermal Imaging
System for Elephant Movement Detection

Type of Project : Collaborative Project
Project No. : CLP31
Project Leader : Dr. Aparna Akula

Thermal infrared cameras capture the heat radiation emitted by objects and therefore have the
ability to operate in complete darkness, making them a promising sensing technology for the
purpose of elephant movement detection. The project involves the design, development and
pilot deployment of thermal imaging based intelligent system to detect moving elephants in and
around the rail tracks. This involves developing an image processing and artificial intelligence
framework and deploying it on a ruggedized edge computing platform. The proposed processing
framework comprises of two stages, moving target detection and target recognition. The first
stage involves the detection of moving targets in the complete frame by using background
subtraction. The binary mask image is thereafter post-processed using morphological
transformations and blob fusion to extract the ROI (region of interest containing the detected
target) in the thermal image. These ROIls are used as an input to the second stage, wherein a
CNN based deep neural network model is used for target classification. The overall flow of the
proposed method is depicted in figure below:
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Block diagram of the moving target detection and recognition framework

A rugged mechanical chassis was developed for pilot deployment of the eleThermAlert system.
The entire thermal camera and processing unit are embedded in a single mechanical enclosure.
It is powered by the solar panels installed on the watch tower at Kansrao, Rajaji Tiger Reserve.
The data from the system is transferred to the server via an Ethernet cable. eleThermAlert
operates in complete autonomy i.e. it captures thermal images and automatically analyses them
for the presence of any objects based on motion information and on detecting objects further
classifies them the predefined object classes. eleThermAlert was configured in such a manner
to capture the moving objects in the frame irrespective of their object category. This was done to
capture images of various possible objects which trigger the system so that these thermal
images can be used for training the system for actual conditions. We have observed the
detections over a month of deployment. eleThermAlert has captured a lot of objects during all
times of the day, might, morning and afternoon. About 13000 thermal images of the scene were
captured having one or more animal, train, person walking across the rail track and sent to the
server. For illustration purposes, some of these detections are shown in Figure below. Some of
the observations made analysing the data are as follows. Animal movement was primarily
observed in the night. Commonly captured wild animals are herd of deer grazing near the rail
track. Occasionally other species such as wild boar, mongoose, and monkeys were also
captured.
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Thermal images of some of the objects captured by eleThermAlert in different environment conditions (Left-
Right, Top-Bottom - Midnight: Mongoose & Deer, Afternoon: Monkey & Deer, Sunrise: Human & Deer,
Midnight: Train & Deer)

Artificial Intelligence based vision for grasp classification in prosthetic hands
Type of Project : SERBfunded

Project No. : GAP-433
Project Leader : Dr. Srikanth Vasamsetti

In this project, a vision-based system is proposed, where an unobtrusive camera mounted on
the prosthetic hand captures the image of the object intended to be grasped. The image
acquired is then processed using a trained Al model. The model recognizes the object and
classifies into one of the grasp type. Once the grasp type is identified, a suitable control signal is
provided to the actuation unit so that it can pick the desired object. Force sensors on the palmar
side of the devices translate the grasp force into a force which is applied on the users arm (via
vibrators/motors) as a feedback. The product design and development would be carried out in-
house. The proposed technology is a software and hardware system to autonomously predict
and select the desired grasp pattern to offload the cognitive burden of the user. Figure below
shows the proposed architecture.
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A block diagram representation of the ideated solution

Design and Development Image Colorimeter
Type of Project : CSIR-IDEAL Mission (CSIR funded)

Project No. : HCP0034 (WP4.4)
Project Leader : Dr. Neerja Garg

This work presents the development of an image colorimeter in the visible spectrum with
detailed system characterization and color measurement mechanism. The proposed system
comprises a color camera with objective lens of variable focal length, light source, filters and
some electronics components. A customized acquisition box will be designed for setting up the
system components. Color measurement and spectral reconstruction methods will be
developed with image characterizations and reference color checker recording for the training
and validation combinations. The high spatial resolution is achieved with preprocessing
techniques to overcome different noise inherent to the camera system and spatial non-
uniformity of sensor response. In view of the need towards virtual laboratories, it is imperative to
come up with solutions based upon imaging technologies with the help of cameras and ML/AI.
The proposed computer vision based imaging colorimeter incorporates spatial resolution which
saves time by capturing large measurements and the automated image processing software will
provide analysis of homogeneity, contrast, luminosity, chromaticity and other features.
Utilization of imaging colorimeters is demanded in various scientific & analytical activities, food
& beverages, textile, water utilities, pharmaceuticals and other industries.
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A block diagram representation Image Colorimeter

Development of an endoscopic catheter mounted impedance probe to assess
real time mucosal permeability

Type of Project : DST sponsored
Project No. :
Project Leader : Mr. Siddhartha Sarkar

A mucosal impedance measurement system prototype is developed. A two-terminal probe for
impedance measurement is designed. A biocompatible two-probe catheter has been fabricated
in collaboration with the industry partner Shaili Endoscopy, Dabhasa, Gujarat. Ex-vivo
assessment of the designed probe and mucosal impedance measurement system is being done
at PGIMER, Chandigarh.

Schematic representation of the mucosal impedance measurement system
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Batch digital microscopy with marker-specific auto-scoring for high-
throughput analytics

Type of Project : CSIR funded
Project No. : MLP-2002
Project Leader : Mr. Suman Tewary

Design and development of multi-slide precision XYZ localization system

Design and development of integration of electronic and optical components for
microscopic imaging and required software platform for smart microscopy

Development of image analytics software for stain-specific markers

Clinical validation and corresponding feedback

Design and development of commercial prototype for demonstration

Project progress: The technology developed under the FTC project is being validated at AIIMS
New Delhi and NCI-AIIMS Jhajjar. Two devices are deployed in these clinical sites and remote
tele-reporting is demonstrated. The key novelty of the technology is remote view as well as
control of the microscope functionalities.

Developed design of slide scanner — clinical validation is under process

Developed interface for microscope stage control and image acquisition
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It is expected that with the support of industry and commercial manufacturers an affordable
whole slide microscopy solution could reach to the market.

Developing a Public Health Informatics Platform in India
Type of Project : DST funded

Project No. :GAP-0419
Project Leader : Mr. Virendra Kumar

Develop an open scalable platform for organizing and sharing public health data, with integrated
tools for visualization and analysis for the following health and diseases.
Mother & Child

e Mother Health

e Child health

e Growth Monitoring
Vector Borne Diseases

e Malaria
e Leishmaniasis
e Dengue

Non-Communicable Diseases
o Respiratory Health

e Cardiac Health

e Diabetic Health

e Population Statistics

Public Health Informatics Platform web portal is designed and developed for data management,
analysis and visualization of different diseases. Rural Effective Affordable Community health
(REACH) — is a demographic surveillance model of proactive health care delivery system that
offers promotive, preventive and primary health care to a rural population. REACH data is
analyzed and visualized under population statistics category. The longitudinal Indian Family
Health (LIFE) Cohort data is analyzed and visualized under child health category on this
platform. Covid-19 data is also analyzed and visualized under this platform for Indian states.

Public Health Informatics Platform — Dash Board (https://ci.csio.res.in/dst-phip)
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Design Innovation Centre

e Type of Project : MHRD funded
e Project No.: GAP-343
Project Leader : Dr. HK Sardana

1. Designed and successfully implanted customised hip implant for tumor patient atPGIMER,
Chandigarh: The patient was suffering from cancer of pubic crest region, the treatment
required removal of bone from pubic crest as well as part of acetabulum. Due to a bone
resection, support implant was required for fixation of acetabular cup. Since this type of
support implant is not available commercially, customized implant was designed using the
CT data of patient and 3D printed in biocompatible titanium alloy. The implant was

successfully implanted in patient.

CAD model from CT Data Bone resection

Implant design 3D printed implant
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Post Op X-ray of patient

2. Development of dummy plaque for ophthalmic radiotherapy.

3D printed dummy eye plaques were developed in collaboration with GMCH-32 for use in
ophthalmic radiotherapy used for the treatment of eye tumours.

Dummy eye plaques of different sizes

3. Performed FEA and Fatigue simulation on lattice Spinal implants: FEA and Fatigue simulation
were performed for 3000N load as per ASTM F2077 for lattice structured spinal PLIF cage.
These cages are used for treatment of disc degeneration. The lattice PLIF spinal cage
fulfilled the requirement of standard as well as reduced the stress shielding.

LOGUfe-Repeats

(Avg: 75%)
+9.000e+00
+8.839e+00
+2.677a+00

+7.710e+00

- +7.549e+00

+7.387e+00

+7.226e+00

+7,065e+00

Min: +7.065e+00
Elem: SOLID_1.34591

Node: 8973

Min: +7.065e+00

Fatigue simulation result as per ASTM F2077
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CSIO Chennai Centre

The Centre is equipped with state-of-art facilities to carry out
research in the area of Energy Management Systems (EMS) &
Biosensor Based Systems for the healthcare diagnostics. CSIO
has executed several projects and consultancy services for
Industrial Energy Management Systems, Efficiency Monitoring
Systems, Energy Studies, and Health Care Sector. The Test and

Calibration laboratory of the Centre is in the process of obtaining

accreditation in accordance with standard ISO/IEC/17025:2017.

The Centre is actively interacts with various institutions, academia

and other Government Agencies to work jointly to provide solutions

for the societal problems. The Centre has created awareness about

A. Robert Sam the technologies developed by CSIO to Industries, Institutions,
siccsio@csircme.res.in User Agency, etc., for its utilization by the Society.

Completed projects:

e Nano-Encapsulation of Herbal Extracts using Sonochemical technique

e Building Energy Management System (BEMS)

e Certification of Ultraviolet germicidal irradiation (UVGI) systems for irradiance,
spatial uniformity of leakage and fluence rate

On-going Projects:
e Common Research and Technology Development Hub (CRTDH) in Renewable

Energy/Electronics

e Energy Management using Non-Intrusive Load Monitoring Technique (NILM) —
CSIR-FTT Project

e |loT enabled Performance Evaluation System for Transformers in Rural Areas

e Development of Structural Health Monitoring Technology for the Composite
Structures using Fiber Optic Sensors

e Design & Development of Portable and Universal Pump Efficiency Monitoring
System (PU-PEMS)
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Nano-Encapsulation of Herbal Extracts using Sonochemical techninque

Type of Project . Grant-in-Aid
Project No. : GAP0350
Project Leader : Dr. S. Prabhakaran

The bioavailability of the drug is highly dependent on the rate of dissolution which can be
improved by the preparation of these drugs in nano or microparticles due to its uniform
particle shape with narrow particle size distribution. The development of a novel drug
delivery system for herbal medicines includes nano dose which helps in enhancing bio-
solubility and bioavailability, sustained delivery, etc. In addition, the amount of drug required
to be incorporated into nanocarriers is much less than required when encapsulated in a
tablet, which improves the cost-effectiveness of the product. Ultrasound energy will not
produce any deleterious effect on the active constituents of herbal extracts and no
undesirable changes in the drug molecules.

The developed “Temperature and Flow control Ultrasonic Spray (tFOCUS) system” was
successfully validated using a commercial capsule used for the treatment of type-Il Diabetic.
This capsule contains five herbal extracts particulates which are poorly water-soluble and
micron in size. To enhance bioavailability tFOCUS system was used to prepare nano-
encapsulation of all five herbal extracts in a polymer (ZEIN/PVA) shell.

TEM images of PVA Nano- TEM images of ZEIN Nano-

Encapsulated Polyherbal encapsulated Polyherbal Extracted
particles, Average Size: 104 + 7 particles, Average Size: 107 = 30 nm

nm, Scale bar: 5 ym
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Certification of Ultraviolet germicidal irradiation (UVGI) systems for irradiance,
spatial uniformity of leakage and fluence rate

Type of Project : Technical Services
Project No. :TSP0027
Project Leader : Mr. A. Robert Sam

Given the urgent severe requirements to prevent the spread of COVID-19 pandemic, several
UV-C based Surface Disinfection Systems [or commonly known as Ultra Violet Germicidal
Irradiation system (UVGI Systems)] are being indigenously developed which can significantly
reduce viruses (including covid19) on surface or air. Many types of UV-C systems and
equipment are currently available for air and surface disinfection applications.

CSIO Chennai Centre had established and UVGI system testing facility for measuring the
irradiance, dose, temporal stability, and leakage of the UVGI systems at various planes and
heights according to the type of the system as per standard developed protocols.

Following are the Key Testing Parameters of Interest for UVGI products:

1. Minimum Irradiance: Minimum radiant power from all (hemispherical) directions incident
upon an infinitesimal element of flat surface area. Measurement Unit: mW/cm2 .

2. Spatial Non-uniformity of the Irradiance

3. UV dose or fluence rate, represents total radiant energy incident upon a surface or a
microorganism and has the units mJ/cm2 (mW-s/cm2).

4. Spectral Mismatch: Compliance for 254 nm.

Leakage Irradiance — Measured using darkroom setup.

6. Temporal Instability (Repetition): The output of a UVGI system must be stable over time to
ensure that lamp fluctuations do not distort measurements.

o

Testing & Certification has been conducted for more than 70 products inclusive of companies
like Bajaj, Philips(Signify), Wipro, Log9, Borosil, etc based on their customized requirements.
Apart from testing, the CRTDH team along with M/s Raymold Technologies has locally
implemented & technology transferred UV-C germicidal irradiation (UVGI)-based disinfection
system array ranging from 20 to 40 L. Virology studies conducted by TANUVAS indicate that the
UV-C system eradicates viruses (Rat Coronavirus) with 99.9 % efficiency based on the
estimated tested values.

UVGI System & Testing
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Common Research and Technology Development Hub in Renewable
Energy/Electronics

Type of Project : Grant-in-Aid
Project No. : GAP0402
Project Leader : Mr Anand V.P.

The objective of the CRTDH at CSIR-CSIO, Chennai is to provide technical support,
infrastructure, and sophisticated analytical as well as advanced research equipment facilities to
the MSMEs for carrying out technological research to translate the new idea into marketable
products as well as to scale up already developed technologies available with CSIR-CSIO for
taking them to market. The Center has proposed to create the facilities like design test facilities
for Solar Inverters & Solar Panels and similar electronic systems including MPPT, UPS, Charge
controllers, etc. The Center has created a Brochure/Pamphlet for CRTDH and a Website for
CRTDH: https://crtdh.csio.res.in/. Currently, the hub has installed a solar inverter test facility
consisting of a grid array simulator, solar array simulator, RLC load, and measuring instruments
and is in the process of creating standard operating protocols for inverter testing. As a part of
the incubation requirement of CRTDH, MSME has approved two entrepreneurs for incubation
with CSIO, Chennai Centre has a host institution.

In parallel, this hub with the motive serves as a platform for collaboration among stakeholders
conducts continuous expert panel meetings from local R&D institutes, industries Academia
(IITs, state-funded universities), and MSME institutes. This hub has so far organized four major
events and around 60 industrial participants have drawn benefits from this Hub. Besides this,
the center concentrates on skill development on renewable energy and calibration and has
trained more than 50 people in this sector. During the pandemic, the CRTDH team at CSIO had
given an advisory on the design, operation, and testing of UVC based electronic disinfection
systems for surface and room disinfection for efficient reduction of SARS CoV-2 virus.
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Energy Management using Non-Intrusive Load Monitoring Technique (NILM)
Type of Project : CSIR funded

Project No. : MLP2003
Project Leader : Mr. Mukesh Kumar

CSIO has developed an e-SENSE device which is based on the Non-Intrusive Load Monitoring
(NILM) to monitor the energy consumption and status like on/off of individual electrical loads
connected in the building. With design conceptualization and development of hardware of e-
SENSE, it has been modified to suit the requirements of monitoring of status and energy
consumptions of loads connected in the commercial/industrial buildings. The software has been
developed to cater to the needs of commercial buildings where multiple loads are used, which
includes status and energy consumption of similar/identical appliances Dashboard has been
developed for real-time monitoring and report generation of loads connected in
commercial/industrial buildings.

Typical View of e-SENSE hardware (a) Functional block diagram (b) PCB for e-SENSE and e-SENSE
prototype

loT enabled Performance Evaluation System for Transformers in Rural Areas
Type of Project . Grant-in-Aid
Project No. : GAP0427

Project Leader : Mr. Raja Raghavan

CSIO, Chennai Centre is developing a product “loT-enabled Performance Evaluation System for
Transformers (IPEST)” to diagnose the internal health of the transformers”.

The salient features proposed in this development are :

e Targets Distribution Transformers (DT) in Rural Areas (RA) between 25kVA to 500kVA
(as per TNEB usage)

e Health Monitoring of Transformer — Internal components

o Compares the results with standards in real-time

e Continuous online measurement with 0T enabled — Overall Status

e Portable Instrument for ease of use

¢ Continuous Data logging & reporting option
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e Battery backup with power shutdown alerts
o Self-diagnosis for operational functionality

Developed the simulation software to generate the faults inside the transformers, which helps to
validate the performance of the system. The developed prototypes which include physical and
electrical nodes and AIML based control units are used to do the performance evaluation of the
transformer in on-line with load condition.

(a) (c)
First level prototype (a) PSSN with Data measured (b) Numerical Format (c) Graphical format & (d) ESSN

Development of Structural Health Monitoring Technology for the Composite
Structures using Fiber Optic Sensors

Type of Project : CSIR Funded
Project No. : HCP0036
Project Leader : Mr. A. Robert Sam

Distributed acoustic sensing (DAS) technology is a newly developing field, which can
continuously detect external physical fields, with coherent Rayleigh backscattering of low-noise
lasers in sensing fiber. This technology has strong ambient adaptability, including anti-
electromagnetic interference, chemical resistance, good concealment, etc.

With optical fibers embedded in composite materials and advanced data processing techniques
of the optical backscattered signals, a distributed & continuous Non-Destructive Testing (NDT)
system can be integrated into this complex material. In this approach, fiber optic sensors may
offer an alternative for the robust point-based piezoelectric transducers used for Acoustic
Emission (AE) monitoring & distributed strain sensing. Strain measurements using these fibers
may also be used to check the structural integrity and enhance confidence in composite use
and lead to a wider range of applications, especially in the aerospace field.
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Design & Development of Portable and Universal Pump Efficiency Monitoring
System (PU-PEMS)

Type of Project : Grant-in-Aid
Project No. : GAP0445
Project Leader : Mr. G. S. Ayyappan

The “Pump Efficiency Monitoring System (PEMS)” technology was successfully developed and
transferred under the funding support of the Ministry of Information Technology (MIT), New
Delhi, and CSIR FTT scheme and was recognized by the Indian Navy. The PEMS technology
was demonstrated and field trialed at many Indian Naval Ships at Chennai & Vizag harbors. The
results were well accepted and appreciated by the Directorate of Indigenization (Dol), Indian
Navy.

The main objective of the PU-PEMS project is to design & develop a cost-effective, online, on-
site Portable & Universal Pump Efficiency Monitoring System (PU-PEMS) for Marine
Applications using the latest art of instrumentation, which emphasizes on

¢ Monitoring/ Analyzing both Motor + Pump Performance,

¢ Without detaching the system from its existing setup,

¢ Without measuring the output power & torque of the motor driving the pump, and
¢ Without measuring the output flow of the pump.

As a first step, CSIO Chennai Centre has developed a first-level prototype, which is a Wi-Fi-
enabled Wireless Three-phase Power Meter Node as shown in the figure. The hardware design
and software development are completed. Testing of the prototype in the lab and calibration is
in progress.

View of the developed Wi-Fi enabled Wireless Power Meter
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CSIR-CSIO Delhi Centre

The major activities of CSIO Delhi Centre are Human
Resource Development (HRD), Research & Development,
Calibration of Bio-Medical and Electrical Instruments and
other specialized services in the field of Electronics and
instrumentation.

Dhirendra Bansal
dbansal@csio.res.in

Ongoing Projects:
o Design and Development of Detection and Extinguishing Systems for Forest Fire
using Sensor Networks, Aerial and Ground Robots

Design and Development of Detection and Extinguishing Systems for Forest
Fire using Sensor Networks, Aerial and Ground Robots

Type of Project : Grant-in-Aid
Project No. : GAP0380
Project Leader : Dr. Paramita Guha

e Prototypes of robots developed
¢ WSN Nodes for communications developed
e Field trials are in progress
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Business Development & Project Management

Business Development & Project Management (BDPM)
involves R&D management and Project Planning. Our
responsibilities include but are not limited to
commercialization of technologies, supportingresearchers in
establishing new linkages with industry partners and R&D
Collaborators, management of externally funded and CSIR
projects. In this endeavor, multiple Memoranda of
Understanding (MoU) and Project Agreements are signed
with industries and academia.

We accord high priority to building strong R&D-academia-
industry linkages by utilizing our expertise to cater to the
needs of the industry by formulating well focused

Dr. A K Shukla consultancy and contract agreements .
head.bdpm@csio.res.in

During the year 2020-21, efforts were made to develop technologies to help society adapt
rapidly to the pandemic. This is reflected in our notable new commercialization partnerships
established with industries for 13 COVID-19 related technologies. Besides the transfer of
COVID-19 related technologies to various industries, we have entered into collaborative
partnerships for designing, developing, and manufacturing various products in the areas of
aerospace for defense, aviation, and homeland security.

Transfer of Technology

Major activities during 2020-21, including Technology Transfers, MoUs, and Agreements signed
are briefly mentioned below:

1. Electrostatic Disinfection Machine

The technology “Electrostatic Disinfection Machine” was transferred to M/s Rite Water Solutions
(I) Pvt Ltd, Nagpur on April 22, 2020.

The Electrostatic Disinfection Machine, based on the
electrostatic principle, produces a uniform and fine
spray droplets of disinfection material in the range of
10-20 ym. Due to the small size of droplets, the
surface area of spray droplets increases which
enhances the interaction with the harmful
microorganisms. Charged droplets cover the directly
exposed and obscured surfaces uniformly with
increased efficiency and efficacy. Therefore, it kills or
inhibits the growth of pathogens. The machine uses
very little disinfection material as compared to
conventional methods, which helps to save natural

resources and negligible increase of chemical waste in
the environment. Electrostatic Disinfection Machine
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2. Non-Contact IR Thermometer

The technology “Non-Contact IR Thermometer” was transferred to M/s Semiconductor Global
Solutions Pvt. Ltd., Ghaziabad on April 26, 2020.

3. Aerosol Canopy for Dental Procedures

The technology “Aerosol Canopy for Dental Procedures” was
transferred to M/s Nigam Scientific Works, Chandigarh on
April 28, 2020.
Respiration Assistive Intervention Device
With the recent global outbreak of COVID-19, it is required
that while working on dental procedures, the doctors and
dental healthcare personnel are protected from the infectious
droplets and aerosol of COVD-19 patients. To protect dental
healthcare providers from this virus during dental procedures,
the Aerosol Canopy has been designed by CSIR-CSIO
Chandigarh that effectively shields a doctor‘s and dental
assistant’s face from a patient's airway while allowing the
doctor to move his/her arms freely to perform all necessary
tasks during dental procedures. Aerosol Canopy

4. Foot Operated Sanitizer Dispensing Station

The technology “Foot Operated Sanitizer Dispensing Station” was transferred to M/s Hi-Tech
Innovations, Mohali on May 19, 2020.

5. Modular Foot Operated Sanitizer Dispensing Station

The technology “Modular Foot Operated Sanitizer Dispensing Station” was transferred to M/s
Sivapriya Exim Pvt. Ltd., Chennai on May 21, 2020.

6. Respiration Assistive Intervention Device - Respi AID

The technology “Respiration Assistive Intervention Device -
Respi AID” was transferred to M/s Sivapriya Exim Pvt. Ltd.,
Chennai on Tuesday, May 26, 2020. The Respiration
Assistance Intervention Device (Portable Ventilator) is based
on the operation of Ambu Bag, which is used conventionally
for manual respiration. Automated Ambu bag operation is
based on a double flap motorized mechanism.

. . . Respi AID prototype
7. Air-Pressure Electric Switch

The technology “Air-Pressure Electric Switch” was transferred to M/s Vishavkarma Engineering
Works, Mohali on June 02, 2020.

8. UV Based Disinfection Systems/Chamber

The technology “UV Based Disinfection Systems/Chamber” was transferred to M/s Raymold
Luminaires Pvt. Ltd., Chennai on June 16, 2020.
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9. Safety Goggles - the protective eyewear

The technology “Safety Goggles - the protective eyewear” was
transferred to M/s Sark Industries, Chandigarh on June 26, 2020.

CSIR-CSIO has designed and developed the Safety goggles- the
protective eyewear to protect the contamination of the mucous
membrane of the eyes, nose, and mouth from the aerosol of an
infected person. These safety goggles are designed with a flexible
frame to provide a good seal with the skin of the face, covering the
eyes and the surrounding areas and even accommodating
prescription glasses. These safety impact and liquid splash goggles
offer a sturdy polycarbonate lens and adjustable elastic strap. It is built
with an indirect venting system that circulates air and helps minimize
fogging, allowing for use in varied environments and conditions. Safety Goggles

10. Microorganism Decontamination Box(Suraksha)

The technology “Microorganism Decontamination Box (Suraksha)’ was transferred to M/s
Amesys India, Ambala on July 5, 2020.

11. Contactless Hand Sanitizer Dispenser

The technology “Contactless Hand Sanitizer Dispenser” was transferred to M/s Sukriti
Lifesciences Pvt. Ltd., Gurugram on July 23, 2020.

12. UV Based Disinfection Systems

The technology “UV Based Disinfection Systems” was transferred to M/s DICCI Sahayog
Enterprises Pvt. Ltd., Pune on July 23, 2020.

13. Design of Pristine/Doped Photocatalytic Materials for Pollutants Degradation

The technology “Design of Pristine/Doped Photocatalytic Materials for Pollutants Degradation”
was transferred to M/s Novorbis Itus Pvt. Ltd., Indore on October 13, 2020.

14. Building Energy Management System (BEMS)

The technology “Building Energy Management System (BEMS)” was transferred to M/s Chemin
Controls & Instrumentation Pvt. Ltd., Pondicherry on February 26, 2021.

CSIO developed BEMS to monitor and control the entire building in terms of security, HVAC
(Heating, Ventilation, and Air Conditioning) status, and energy consumption for effective energy
management. Many physical parameters constrained to the building such as temperature,
humidity, occupancy & door/window status, etc. are monitored and necessary control operations
are implemented. In terms of security viz. vibration, smoke, fire, biometric acts as a basic
firewall for high-end access.

15. Portable Solar Powered Vaccine Cooler(SPVC)

The technology “Portable Solar Powered Vaccine Cooler(SPVC)” was transferred to M/s
Chemin Controls & Instrumentation Pvt. Ltd., Pondicherry on February 26, 2021.

Memoranda of Understanding (MoUs) signed
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During 2020-21, the following Memoranda of Understanding were signed by CSIR-CSIO:

S.No. | Partner Agency Scope of MoU Date Duration
Deptt. of Scientific | Promoting Innovations in Individuals, Start-
& Industrial Ups and MSMEs (PRISM) in the region At

1. Research (DSIR), | comprising states of Punjab, Haryana, 19-Oct-20 Tyear

New Delhi Himachal Pradesh, and U.T. of Chandigarh

A collaborative initiation of designing,

Dynamatics developing, and manufacturing various
2. Technologies Ltd., ” 30-Oct-20 5 Years
Bangalore products in the areas of aerospace for

defense and homeland security industries

Joint Design & Development, Manufacture,
and Supply of products relating to the needs
of Indian Defence Forces and Civil Aviation
customers focused to reduce dependency
on foreign OEMs and increased indigenous
content with a larger perspective of making
India "Atmanirbhar" and furthering the
"Make in India" policy of Gol.

3. HAL, Lucknow 17-Nov-20 5 Years

For joint development of HUDs, Cockpit
Display Systems, Navigational & Visual
Landing Aid Systems, Aviation Lighting
Systems, and Perimeter security systems

4, BEL, Panchkula 28-Nov-20 5 Years

5 Directorate of Collaborative work in broad areas of 14-Dec-20 5 vears

) MSME, Haryana Advanced Agri-Instrumentation y
Cooperation in areas of Agri

6. CDAC, Mohali Instrumentation, Medical Instrumentation. | 12-Jan-21 5 years

3D printing and Energy Management

Sharing of expertise, domain knowledge,
testing, trials, and validation of
7. AIIMS, Rishikesh prototypes/technology/implants  developed | 19-Jan-21 5 years
indigenously, including in-vitro and in-vivo
evaluation.

Sharing of expertise, domain knowledge,
and available facilities in mutually agreed
research areas (viz. COE', loT, lloT,
Product Design, Renewable Energy,
Prototyping, Mechatronics, and Industrial
Automation, Physics, Photonics, Optics,
Chemistry, Agrionics, Biomedical, Material
Science, Nanoscience and Nanotechnology,
Electronics, Computer Science, Cyber
Security, Data Science, Mechanical
Engineering and any other areas of
common interest in Engineering and
Technology and applied Sciences for basic
research as well as for research and
development of techniques, instrumentation,
etc.

8. PEC, Chandigarh 21-Mar-21 3 years
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Project Agreements

The institute entered into Project Agreements with the following organisations:

S. No. With Whom Signed Scope of Agreement Date
NDA with
4. | Semiconductor Global ~-Thermal Imaging-Based Solutions for Non- 24-Apr-20
" | Solutions Ltd., contact Temperature Measurement"
Ghaziabad
NDA with Dynamatics
2. | Technologies Ltd., Non Disclosure of information 10-Aug-20
Bangalore
NDA with Kinetic Non Disclosure of information of Divya Nayan
3. | Communications Ltd., shared with the firm to finally transfer the | 27-Aug-20
Pune technology
NDA with Sunshiv
4. | Electronic Solutions, Non Disclosure of information 2-Sep-20
Coimbatore
MoA with To provide research, development, and
5 NHPC,Faridabad consultancy services in the areas of remote 10-S
. . . - . -Sep-20
sensing, turbine efficiency, and reservoir-
triggered seismicity.
6 MoA with Novorbis Itus Design of Pristine/Doped Photocatalytic 13-Oct-20
" | Pvt. Ltd, Indore Materials for Pollutants Degradation
MoA with CEL, Joint  Collaboration on design and
7. | Sahibabad development of the "Remote Voting Machine 14-Oct-20
(RVM)"
8 NDA with Pareto Tree Development of Virtual Human Skin models 21-Oct-20
" | Pvt. Ltd., Delhi using Trace Pro Software
NDA with Tata Analysis of tea products to find out data
9. | Consumer Products Ltd., | points basis which claims can be made on 29-Oct-20
Bengaluru their commercial products.
NDA with Ideamines Research and development in the area of
10.| Management Indoor Air Purifier Systems, Materials for | 27-Nov-20
Consultants Pvt. Ltd. microbial degradation/disinfection
Agreement for
Collaborative Research
11 with Ideamines Collaborative  Project to bring out 9-Dec-20
‘I Management Personalized Air Purification Devices
Consultants Pvt. Ltd.,
Noida
NDA with InTech For the development of high-temperature
12.| Additive Solutions Pvt. build chamber and base plate temperature 1-Jan-21
Ltd., Bengaluru set up for printing crack prone alloys
NDA with Laser Science | For the development of 3D Metal Printer for
13.| Services (I) Pvt. Ltd., various fields like Medical Devices, 8-Jan-21
Navi Mumbai Aerospace, Defence, etc.
Agreement for Collaborating for research on " Robotic Gait
14.| Collaborative Research | Trainer for Rehabilitation of Spinal Cord 19-Jan-21

with ISIC, New Delhi

Injury (SCI) Patients (ROBOG)"

118




NDA with Oceanic

Collaborating for research on " Robotic Gait

15.| Fitness Pvt. Ltd., Mohali | Trainer for Rehabilitation of Spinal Cord 19-Jan-21
Injury (SCI) Patients (ROBOG)"
16 MoA with PGIMER, For Project entitled "Machine for performing 3-F
. . T -Feb-21
Chandigarh double volume exchange transfusion
NDA with IACS, Kolkata Joint research in development for hydrogen-
17.| and Udjan Energy, . 5-Feb-21
Bangalore powered systems for solar hydrogen cooking
Consultancy Project
18. égreement with Tata Green Tea Bitterness Masking Evaluation 12-Feb-21
onsumer Products
Limited, Bangalore
Consultancy Project Consultancy for "Optical Simulation of Skin
19.| Agreement with Pareto model for photoplethysmography sensor 10-Mar-21
Tree Pvt. Ltd., Delhi design”
MoA with Directorate of Design, Development, and Functional
20, Weapon Equipment Proviné of Attack Periscépe 23-Mar-21
(MoD), New Delhi
MoA with Department of | Project Title "Development of Gait Training
21.| Biotechnology, New Tools and mobility aids for Parkinson's 24-Mar-21

Delhi

Patients" under DBT NER BPMC Scheme
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Human Resource Development
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Activities of Academy of Scientific & Innovative Research (AcSIR),
CSIR-CSIO Chandigarh Campus

CSIR-CSIO Chandigarh is a participating lab of Academy of Scientific & Innovative Research
(AcSIR) since its inception. The AcSIR was established in 2010 (by a resolution of GOI on July
17, 2010) and formalized by an Act of Parliament vide The Gazette of India (dated February 7,
2012) and notified on April 03, 2012 as an Institution of National Importance. It was set up based
on a ‘Hub and the Spokes’ model where hub is responsible for centralized administrative
functions. Its mandate is to undertake high quality teaching and advanced research in frontier
areas of Science and Technology with a mission to create highest quality personnel with cross-
disciplinary knowledge, aiming to provide leaders in the field of science and technology. The
AcSIR-CSIO Chandigarh campus offers courses in PhD (Sciences), Direct PhD (Sciences),
Sponsored PhD (Sciences), PhD (Engineering), Integrated Dual-Degree PhD (IDDP) Program
and M.Tech in Advanced Instrumentation Engineering. The broad expertise includes avionics,
optics & photonics, nano-science, nano-technology & nano- photonics, advanced materials &
sensors, optical devices & systems, multi-sensors & computational instrumentation, seismic
sensors & systems, ubiquitous analytical techniques, bio-medical engineering & instrumentation,
Agrionics, precision mechanical systems, etc.

Currently, around 200 Ph.D. and M.Tech students are enrolled with AcSIR at CSIR-CSIO,
admitted twice a year, under the guidance of CSIO scientists who also serve as AcSIR faculty.

Major Milestones During 2019-2020 are as Under:

* Nos. of Colloquium Held i
* Nos. of Thesis Submitted 210
* Nos. of Students enrolled in August 2020 Session 132
* Nos. of Students enrolled in January 2021 Session 114
* Nos. of Students awarded by Ph.D. Degree's 210

Following Students Successfully Defended their Ph.D. Theses:

[. Mr. Ripul Ghosh
[I. Mr. Rohit Sharma
lll. Ms. Neha
V. Mr. Rahul K
V. Ms. Arushi Gupta
VI. Mr. Girish Chandra Mohanta
VII. Ms. Rashmi Achla Minz
VIIl. Mr. Shambo Roy Chowdhury
IX. Ms. Punjan Dohare
X. Mr. Yogeshwar Singh Dadwhal
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Activities of Student Chapter of American Chemical Society (ACS) at CSIR-CSIO,

Chandigarh

1. Commencement of ACS International Student Chapter at CSIR-CSIO on 16" April 2020.

2. Inaugural webinar series “Green Chemistry on Sustainable Environment” in celebration
of World Environment Day on 5" June 2020. {Speakers: Dr. Sanjay Kumar (Director CSIR-
IHBT and Dr. S. K. Dhawan (Emeritus Scientist, CSIR-NPL)

3. Organized “DIY: Waste to Wealth” contest on 5" June 2020.

4. Celebrated “International Yoga Day” on 215t June 2020 by organizing a Yoga session on
“Scientific & Health aspect of Yoga”. (Instructor: Dr. Vijayesh Kumar)

5. Organized a poster designing competition to enhance the visibility of AcSIR on 18" August
2020.

6. Organized a virtual symposium titled “An Insight on Technology, Policy, and Action in
Solid Waste Management” on 14"-17"" September 2020. {Speakers: Mr. Nitin Sangwan
(IAS, DyMC Ahmedabad), Dr. Amrit Warring (MOH, MC, Chandigarh), Mr. Prashant Atkaan
(Joint Commissioner, MC, Faridabad), Prof. Pushpavanam (Institute Chair, [IT Madras), Prof.
Ashok Pandey (Distinguished Prof. CSIR-IITR), Dr. Kabir Udeshi (Flycatcher Technologies),
Mr. Meva Lal (Muskan Jyoti), and Mr. Amanjot (Spreco Recycling Pvt. Ltd.)}.

7. Organized a webinar series on “Lab Safety and Ethics” on 29"-30"" Sept 2020. {Speakers:
Prof. Bikash Medhi (PGIMER, Chandigarh), Dr. A. B. Pant (CSIR-IITR), and Mr. Amit Yadav
(Sun Pharma Pvt. Ltd.)}

8. Celebrated “National Chemistry Week” on 18"-24"" October 2020 by organizing 4 different
events, i.e.

a) A week-long virtual symposium on the theme “Advanced Materials 2020” inaugurated by
Prof. S. Anantha (Director-CSIO)
Speakers: {Prof. Nicholas Kotov (University of Michigan), Prof. Marcus Neiderberger (ETH
Zurich), Prof. Ki-Hyun Kim (Hanyang University), Prof. Boris Mizaikoff (ULM university),
Prof. Ashok Mulchandani (University of California), Prof. Nicole Pamme (University of
Hull), Prof. Christine Kranz (ULM University), Dr. Amit Das (Leibniz Institute), Prof.
Amitava Patra (Director INST), Prof. Kamalakannan (INST), Dr. Suman Singh (CSIR-
CSIO), Dr. Akash Deep (CSIR-CSIO), Dr. Kamlesh Kumar (CSIR-CSIO), and Dr. Avishek
Saha (CSIR-CSIO).

b) Poster designing competition themed on ‘Lab Safety and Ethics”

¢) Rural school outreach program for tutoring by our executive committee member Mr.
Gourav Sharma.

d) Organized basic chemistry quiz competition among rural school students.
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9. Organized a webinar on the theme “Biosafety and Code of Ethics” on 04" Dec 2020.
{Speaker: Dr. Archana Bhatnagar (Panjab University and IEC Chairman CSIR-CSIO)}.

10. Organized a webinar ‘Ethics in Scientific Writing” on 10" Dec 2020. {Speaker: Dr. Deepti
Gupta (Chairperson & Professor, Dept of English & Cultural Studies, Panjab University}

11. Celebrated “Energy Conservation Day” on 14" December 2020.

12. Received “Commendable Student Chapter Award 2020” from ACS.

Glimpses of ACS student chapter activities

) ACS AcSIR-CSIO g
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SPIE CHAPTER ACTIVITIES: 2020-2021

Sr. | Event Date Event Title Resource Person/Remark
no.
1. | 25" April 2020 | Blog writing Contest focused | Jointly organized by IEEE AcSIR-CSIO SB-
on #CoronaW arriorlnspireUs IEEE WIE and SPIE CSIO Student Chapter
"
2. | 16" May 2020 | Jyotirmoya Celebration of 1. Organized a Quiz Contest in the
International Day of Light theme of "Fundamentals and
2020 Applications of Light
2. Photography Contest in the theme of
"The optical phenomena of light in our
daily life
3.  Webinar Lecture is holding on the title
"From basic Physics to Product: The
case of metamaterial absorbers" by
the eminent speaker Dr Subramanian
Anantha Ramakrishna, Professor at
Indian Institute of Technology, Kanpur,
India Director CSIO Chandigarh
3. | 27"May 2020 | Intellectual Property: The Speaker Sandeep Singhai, Pr. Scientist CSIO
Journey and Basics Chandigarh
4. | 39 June 2020 | Learning with Light Live Demonstration of Optics and photonics
experiment BY Keshav Modi President, SPIE
CSIO Chandigarh Chapter
5. | 13" June 2020 | Annular Solar Eclipse Speaker Dr.RadhakantaKoner, Professor, [IT
(ISM) Dhanbad
6. | 20" June 2020 | Color Vision: From Photon to | SpeakerDr Kamal Dhakal, Scientist at AbbVie
Perception Inc., California, United States.
7.1 21 Observe the annular solar We distributed the solar filter in CSIO campus
eclipse an astronomical
June 2020 phenomenon.
8. | 215t July 2020 | Photovoltaic Thin-Film Solar Speaker Prof. AkhleshLakhtakia
Cells with 30% Efficiency Department of Engineering Science and
MechanicsThe Pennsylvania State University,
United States
9. | 24" July 2020 | Harnessing Light for a Better | Speaker Dr Marc D. Himel
World Director of Inside Sales and Customer
Success,
MKS Instruments' Newport
10. | 04" August Lidar, an up and coming, SpeakerDr. Paul F. McManamon, Chief
2020 Multi-phenomenology, sensor | Scientist, Sensors Directorate, Air Force
Research Lab.
11. | 11" August Nanomaterial-enhanced SpeakerProf. Andrea Martin Armani,
2020 Integrated Photonics Professor of Chemical Engineering and

Materials Science at the University of
Southern California.
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12.

18" August
2020

Optics in the flatland

SpeakerDr. Amit Agarwal, Associate
Research Scientist, IREAP, University of
Maryland at College Park.

13. | 25" August Designing Your Own Career SpeakerDr. David Giltner, Career Mentor.
2020, Path in the Private Sector
14. | 015t September | Ensuring equality, diversity SpeakerProf. Sile Nic Chormaic, Professor,

2020

and inclusion in research and
education

Okinawa Institute of Science and Technology
Graduate University (OIST), Japan.

15.

01st
September
2020

Women in optics Managing
and Navigating real time
leadership challenges

SpeakerMs. Alaina G Levine, Author
,Networking for Nerds (Wiely, 2015),
President , Quantam Success Solution
Tucson Solution, AZ, USA

16.

8" September
2020

Laser Beam Scanning for
Near-to-Eye Applications

SpeakerDr. Bharath Rajagopalan, Director of
Strategic Marketing at STMicroelectronics
San Francisco Bay Area

17. | 21 October Celebration of "Day of SpeakerProf Belov, ITMO University and Prof
2020 Photonics" with the theme Martin, EPFL had delivered the talk & give
"Photonics: Recent and valuable insights in the dielectric and
Future". plasmonic nanostructures.
18. | 24november "Communicating optics with SpeakerDr. Rachel Won, International Editor
2020 the public — My journey in of Nature Photonics at Nature Publishing
optic Group.
19. | 27 November | "Manuscript writing and SpeakerDr. Rachel Won, International Editor

2020.

preparation”

of Nature Photonics at Nature Publishing
Group

20.

28 February
2021

National science day
celebration

21. | 08 March 2021 | From star gazing to creating By the eminent speaker Dr. Jessica DeGroote
lenses for the Mars Rover: my | Nelson, Director of Technology and Strategy
journey in optics" in OPTIMAX Dean Parkway Ontario, NY

14519.

22. | 10 March 2021 | Organized a 3D Logo design | Drawing competition
contest with the theme of "5th
year anniversary of SPIE
CSI0 Chandigarh Student
chapter”

23. | 15 March 2021 | "Journey to Al Research in by Dr.Maryllen L. Giger

Medical Imaging of Breas

A.N. Pritzker Professor of Radiology at the
University of Chicago, honoured by
prestigious SPIE Director's Award 2021.
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IEEE Activities 1st April, 2020 to 31st March, 2021

FEFEFEF

=

FEFEFEF

=

IEEE virtual talk series on power and energy from April 22, 2020 to April 26, 2020.
IEEE virtual talk series on Atrtificial Intelligence and Machine Learning (AIML) from April
30, 2020 to May 4, 2020.

Blog writing competition on “Corona Warrior Inspire Us” on May 10, 2020.

Celebration of National Technology Day with an invited talk on Digital Entrepreneurship
on May 11, 2020.

Celebration of International Day of Light (IDL 2020) on May 16, 2020.

IEEE virtual talk series on Automation for Enabling Industry 4.0 from May 18, 2020 to
May 22, 2020.

IEEE virtual talk series on Photonics and Optical Technology from May 24, 2020 to May
28, 2020.

IEEE virtual talk on Mind Management on May 26, 2020.

Celebration of World Environment Day on June 5, 2020.

IEEE virtual talk series on Current Trends in Cognitive Science and Brain Computing
Research on June 18, 2020.

IEEE virtual talk on Overview of the NASA Space Technology Program and Look Back
at the Legacy of the NASA Kepler Mission on July 5, 2020.

IEEE virtual talk series on Machine Learning in JavaScript on July 11, 2020.

IEEE virtual talk series on Unmanned Aerial Vehicle on July 24, 2020.

IEEE virtual talk series on Innovation and Entrepreneurship on July 31, 2020.

IEEE virtual talk series on Nanoplasmonics Reaching out to the Single Molecule on Aug
2, 2020.

IEEE virtual talk series on Online Research Tools for Effective Research on Aug 10,
2020.

IEEE virtual talk series on Applied Artificial Intelligence in Science and Engineering on
Aug 28, 2020.

IEEE virtual talk series on Web Application Security on Sep 4, 2020.

IEEE virtual talk series Fuel Cells vs Battery on Sep 6, 2020.

IEEE virtual talk series on NASA Technology on Sep 11, 2020.

IEEE virtual talk series on Novel Energy Efficient Protocols for Wireless Sensor Network
Applications on Sep 13, 2020.

Webinar on Partnerships Mergers and Acquisitions in Tech Companies on Sep 25,
2020.

IEEE virtual talk series on An Industry-Academia Meet-up from Oct 9, 2020 to Oct 17,
2020.

IEEE invited talk on Oromucosal Drug Delivery Systems on Oct 23, 2020.

IEEE invited talk on Symmetries of Nonlinear Models of Real-World Processes on Oct
24, 2020.

IEEE virtual talk series on A String of Weekly Webinars from Oct 31, 2020 to Nov 1,
2020.

IEEE virtual talk series on Al/Machine Learning in Support of Transformers Diagnostics
on Nov 8, 2020.

Online poster presentation competition on Nov 15, 2020.
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IEEE invited talk on Emotional Health: Its Importance on Dec 6, 2020.

IEEE virtual talk series on Charging Infrastructure for Electric Vehicles: Stationary vs. In-
route on Dec 14, 2020.

IEEE virtual talk series on Surface-Enhanced Raman Spectroscopy An Introduction on
Dec 19, 2020.

Poster presentation competition on Feb 28, 2021.

Glimpse of the IEEE Activities
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Indo-Swiss Training Centre (ISTC)

Indo-Swiss Training Centre (ISTC), a constituent unit of CSIR-
Central Scientific Instruments Organisation (CSIR-CSIO)
awards Engineering Diploma and Advanced Diploma to the
students. During these courses, emphasis is led on practical
training to build-up skills.

The course contents cater to the demand of all major industries
dealing in Mechatronics, Electrical, Design & Manufacturing,
Die & Mould, Electronics and Mechanical Engineering.

Narinder Singh

nsjassal@csio.res.in

Presently, ISTC pass-outs are working at senior positions in India & Abroad. Some of the ISTC
pass-outs have opened their own Industries & are also generating employment. Institute of
National Importance for proving Skill and Technical education, the ISTC has adopted the
mandate to create and train some of the best of tomorrow's Science & Technology leaders
through a combination of innovative and novel curricula, pedagogy, and evaluation.

The basic aim of this Training Centre is to produce young technical personnel with a solid
practical background to fill the gap between the engineer/designer and the skilled worker. All the
trainees work on machines individually and are trained to execute industrial jobs and face real-
life work environments. A rigid system of performance evaluation has been devised to maintain
the quality of training. Presently ISTC is running the following skill-based training programme:

S. No. Name of Programme Duration Intake in 2020-21
1. Advanced Diploma in Die &
Mould Making 4 Year 15
2. Advanced Diploma in
Mechatronics &  Industrial 4 Year 15
Automation
3. E|plgma . in Electronics 3 Year 55
ngineering
4. Diploma in Mechanical
Engineering (Tool & Die) 3 Year 55
5. PG Diploma in CAD/CAM 1 Year 10
PG Diploma in Mechatronics 1 Year 10
7. Advanced .Certlflcate Course in 6 Month 15
Mechatronics
8. Advanced Certificate Course in
CAD/CAM 6 Month 15
Total Intake During 2020-21 190
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Total 140 students were admitted for the session 2020-21 based on the percentage of marks in
the subjects of Mathematics, Science, English and Social Science in the qualifying examination
i.e. matriculation, by giving weightage of 40%, 40%, 10% & 10% respectively.

The various activities carried out by ISTC during 2020-21 are described here.
55™ Convocation of ISTC

The 55" Convocation of ISTC was held on 11" September 2020 at the CSIR-CSIO auditorium.
Prof. Dheeraj Sanghi, Director, Punjab Engineering College (PEC), Chandigarh graced the
event as a chief guest. A total of 127 students (including 46 students of Mechanical
Engineering and 45 students of Electronics Engineering, 10 students of Die & Mould, 9 students
of Mechatronics & Industrial Automation, 7 Students of Post Graduate Diploma in CAD/ CAM, 9
Students of Post Graduate Diploma in Mechatronics and 1 Student of Advance certificates in
CAD/CAM) received their diplomas.

The number of passing outs students and the winners of gold & silver medals in various courses
of the session 2020-21:

Diploma in Mechanical Engineering (Tool & Die) passing out students : 46
Director's Gold medal : Bhavyam Kapoor
Principal’s Silver medal : Major Singh
Diploma in Electronics Engineering Passing out students 145
Directors Gold medal : K. Sanju Devi
Principal‘s Silver medal : Paras Mittal
Advanced Diploma in Die & Mould Making Passing out students :10
Director's Gold medal : Gurmeet Singh
Principal‘s Silver medal : Sandeep Singh
Advanced Diploma in Mechatronics & Industrial Automation : 09
Passing out students

Directors Gold medal : Harpreet Singh
Principal‘s Silver medal : Vishal Kumar

2 SUST— e af¥aror W=
11 fererwy, 2020

‘
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DIFLONMA IN FLECTRONK S ENGINEERING

VANSHIKA
(2017-087)

Prof. SA Ramakrishna, Director CSIR-CSIO awarded Diploma to Passing out
Student during 55" Convocation of ISTC on September 11, 2020
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GOLD MEDALIST

| L o R .»'(. %
Chief Guest Prof. Dheeraj Sanghi, Director, Punjab Engineering College (PEC), Chandigarh presenting medal
to passing out student during 55" Convocation of ISTC

Workshop exercise Canon model manufactured by ISTC trainees presented to Chief Guest during 55"
Convocation of ISTC on September 11, 2020

ISTC Admission-2020

Due to the covid-19 pandemic restriction, this time ISTC Entrance Exam -2020 was not
conducted. A part of the CSIR-CSIO, the ISTC offers diploma courses in Electronics and
Mechanical Engineering with an intake of 55 seats in each course and advanced diploma
courses in Mechatronics & Industrial Automation and Die & Mould Making with an intake of 15
seats in each course. A total of 754 candidates applied for ISTC Admission-2020 for admission
to 140 seats.

Total 140 students were admitted for the session 2020-21 based on the percentage of marks in
the subjects of Mathematics, Science, English and Social Science in the qualifying examination
i.e. matriculation, by giving weightage of 40%, 40%, 10% & 10% respectively.

Admissions Counseling for ISTC courses with a total intake of 140 seats for the session 2020-
21 were held at ISTC, CSIR -CSIO from 20" to 23" October 2020.
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Glimpses of students attending counseling at ISTC

ISTC Campus Placements

With the sincere efforts of the placement team headed by Sh. PK Manjhi, Sr. Tech. Officer (3)
various reputed companies visited ISTC & made campus placements of nearly all the eligible
students. The rest of the students opted for higher studies. The Companies which visited ISTC
were Nearly 80% of the students (Remaining opted for higher education) got placed in
companies like, Godrej, Addverb Technologies, Exicom Telesystems Ltd, Tynor Orthotics Pvt.
Ltd, Bagful International, Evage Ventures, Phantom Healthcare, Able Healthcare, IATC
Siemens STE, BN Hi-Tech, Ind-Swift Ltd., Punjab Tool Room, and Essel Propack. The salary
offered varied between Rs. 3.00 lakh to Rs. 6.00 lakh per annum.

NCC Activities at ISTC
The NCC activity is a compulsory and regular activity for the ISTC students. The NCC Cadets
have attended Annual Training Camps at the National level. The highlights of the NCC activities
during the year are depicted here.
e The annual training camp from 01 February to 5 February 2021 was attended by 27
NCC cadets of ISTC held at Chandigarh.
e The annual training camp from 06 February to 8 February 2021 was attended by 32
NCC cadets of ISTC held at Chandigarh.
¢ A declamation contest was conducted by ANO Hishwinder Singh on 30 September 2020
for all students of 2CHD Bn in which 2 students from ISTC participated.
e The cancer awareness seminar was attended online by 47 cadets on 7th November
2020.
o Ek Bharat Shreshtha Bharat camp was attended online by 1 cadet from 01 October to 07
October 2020.
o Ek Bharat Shreshtha Bharat 4th phase camp was attended online by 1 cadet from 25th
January to 29th January 2021.
e Ek Bharat Shreshtha Bharat 6th phase camp was attended online by 2 cadets from 22
March to 27 March 2021.
e Ten Cadets attended ,Combined Annual Training Camp (CATC)" held at NCC Academy,
Ropar, Punjab from 25th November to 4th December 2020.
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National Service Scheme (NSS) Activities at ISTC

ISTC NSS Cell conducted various online awareness social activities includes online plays,
online lectures, etc. to create awareness amongst the students of ISTC. The following activities
were performed by ISTC students including NCC Cadets, NSS Voluntaries.

e NSS Volunteers of Indo-Swiss Training Centre attended Online Breast Cancer
Awareness Program on 18 October 2020. Lectures provided by various Medical
Experts/Professionals

e Lecture Delivered by Principal Scientist & Principal of ISTC along with Coordinator of
TOCIC program, Mr. Narinder Singh Jassal to NSS Volunteers of ISTC on Topic of
“Innovator to Entrepreneur” on 30-March-2021, Participants has come to learn how an
Individual can convert his novel idea into a product and become an entrepreneur with
support of the Government of India.

e One of ISTC Volunteer Sakshi, Roll No. 2020-100 won the first Position in Chandigarh
during "Poshan Pakhwara" with Topic "Healthy Cooking"

Student Induction program organized at ISTC

The Student Induction Program was organized through online mode from 9th to 13th November
2020. The five days long induction program included expert talks on various aspects, like
awareness lectures on fire safety and disaster management, the importance of time
management, yoga, human values and stress-free life. The students were introduced to the
Principal, Registrar, Head of the departments, and all the members of the academic fraternity of
ISTC. The program also included various sessions to make the students aware of the
functioning of the institute like Academic Rules, Extracurricular activities like sports, NCC, NSS
E-Yantra Cell, Robotics Club, ISTC Innovation Council.
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Snapshots of Online Student Inductlon Program (SIP-2020)

Mentoring Program by ISTCOSA for Passing out students
A Mentoring session for the benefit of the outgoing students was organized through online mode
on 10" September 2020 by the ISTCOSA members. During the event prominent ex-ISTCians
Mr. Jimmy Jain (92-62), Mr. Arun Modgil (82-22), and Mr. Hari Seedhar (91-25) motivated the
passing out batch by sharing details of their professional journey after their years at ISTC.
e Mr. Jimmy Jain, Instrument Technology batch of 1992 and Director and CEO, Square
Sequel Consulting, shared seven secrets for a highly successful professional. He mentored

students about life"s uncertainties and how to cope.
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Mr. Hari Seedhar, Die and Mould batch of 1991 is presently Co-founder and CEO, Seon
Audio, a US company bringing next-gen audio technologies and world-class products to
modern lifestyles.

Mr. Arun Modgil, Die and Mould batch of 1982 is presently CEO, Ckdpack Inc Toronto,
Canada. Mr. Modgil showcased his knowledge of Dies and Moulds in manufacturing
various products at his company.

Mr. Narinder Singh Jassal (Principal, ISTC), Mr. RC Agnihotri (Ex-Principal, ISTC), Mr.
Aseet Malik, Mr Anil Selhi (President, ISTCOSA), Mr. Sham Kamboj and Mr. Sarabjit Singh
also mentored the students.

Mr. Selhi delivered the vote of thanks and thanked Mr. Jassal, Principal, ISTC for
unwavering, continued support to the ISTCOSA.

Glimpses of Online Mentoring Program by ISTCOSA for ISTC passing out students

ISTC Innovation Cell

Ministry of HRD established MRHD"s Innovation Cell* with the mandate to work closely with
Higher Education Institutions (HEIs) to encourage the creative energy of our student population
to work on new ideas and innovation and promote them to create start-ups and entrepreneurial
ventures. Under the guidelines of MHRD, Institute”s Innovation Council has been established at
Indo-Swiss Training centre since October 2018. Following the quarter plans of MHRD
Innovation Cell for the year 2020-21, ISTC has conducted the following activities under the
leading role of Mr. Harsh Kumar, Technical Officer:

e Nearly 30 online webinars organized by MRHD"s Innovation Cell were attended by ISTC
students on Design Thinking, Innovation & Entrepreneurship. The few webinars/seminars
attended by ISTC students & faculties are as follows:

» A webinar on "Matlab Onramp" with Mr. Immanual R, Assistant Professor, SRIT by RVS
Technical Campus-Coimbatore on May 27, 2020.

» An E-Summit, "TEJAS 2020" on topic "Leading an Entrepreneurial Way" on May 28,
2020.

» A webinar on "Opportunities In Japan! How Indians Can Benefit From It?" by Mr.
Vasudevan Dasun Jagadeesan, SAP ABAP Consultant Mitsubishi Electric, Japan
organized by Tamil Nadu College of Engineering on May 28, 2020.

» A webinar on "On the Occasion of National Innovation Day” was conducted by MHRD
on October 15, 2020.

» A webinar under "KALAM: Program for IP Literacy and Awareness" on "Importance of
IP Literacy Initiative" by Abhay Jere CIO - MoE's IC organized by MIC on October 16 ,
2020.

» A Workshop on "Computer aided engineering" by Ajay Singh Sisodia, founder and CEO
Kl Technologies on November 01, 2020.
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» A Webinar on “Designing Drugs for Corona Virus” by Prof. K. Vijayraghavan , Prof. Anil
D. Sahasrabudhe on November 12, 2020.

» An Orientation Session on “National Education Policy” by Dr. Amit Chakrapani Founder
at The Center for Experience Excellence and Academia Industry Alliance on November
20, 2020.

» A Webinar on "Innovation and Technology Transfer” by the resource person from
Innovation —Technology Transfer Office (iTTO) on November 25, 2020.

»The E-yantra®s Robotics competition 2020-21, organised by IIT Bombay held online from
October 2020 to March 2021. ISTC students who were a part of this competition worked
on the theme titled “SAHAYAK BOT” where they programmed and tested an
Autonomous Ground Vehicle (AGV) to make it capable of autonomously traversing an
indoor environment to assist moving objects from one place to another. ISTC students
reached the second stage of the competition and completed the Tasks.

» The E-yantra’s Ideas competition 2020-21, organised by [IT Bombay held online from
October 2020 to December 2020. The competition cum learning scheme for 2020-21
was based on Disaster Management aimed for students who are interested in critically
analyzing key concepts in disaster management theory, Multi Hazard Risk Assessment,
Tool Kits for Disaster Management, Ways of Communication during a Disaster,
Modeling of Disaster Data, Spatial Data and Technology and many more.

¢ Institute’s Innovation Council of ISTC awarded Four Star Rating (out of 5-Star) by the
Ministry of Educations Innovation Cell (MIC) during the year 2020 to carried out various
activities aimed at promoting the innovation, startups and entrepreneurship by involving the
faculty and the students. ISTC tried to create a culture of innovation and encouraged the
staff, faculty and students towards innovation.

Institute’s Innovation Council of ISTC awarded Four Star Rating by the Ministry of
Education’s Innovation Cell (MIC) in the year 2020

Renowned Visitors at ISTC
The numbers of famous academicians, Researchers, industrialist, Foreign representatives
visited ISTC during the year 2020-21. They all were impressed with skill development activities
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of ISTC and its contribution in national growth as well as for the upliftment of Society. They also
praised the state of art facilities created and maintained in the areas of Mechanical,
Manufacturing, Die & Mould and Mechatronics & Industrial Automation.

1. Dr. Ralf Heckner, Ambassador of Switzerland to India & Bhutan visited ISTC on 5th
February, 2021 during his visit to Chandigarh. He was impressed with the facilities and the skill
development activities of the institute. He was happy to see the growth of ISTC that was started
with collaboration of India & Switzerland in 1963.

Prof. S. Anantha Ramakrishna, Director, CSIR-CSIO presented Canon model to
Dr. Ralf Heckner, Ambassador of Switzerland to India & Bhutan

Workshops organized at ISTC:

To enhance the knowledge of faculties and students, number of workshops has organized at
ISTC during the year 2020-21.

1. Workshop on “Energy Conservative Building Code (ECBC)”

Haryana Renewable Energy Development Agency (HREDA) organised a workshop with the
support from Bureau of Energy Efficiency (BEE) on 4" February, 2021 on “Energy Conservative
Building Code (ECBC)” at ISTC, CSIR-CSIO, Chandigarh. The workshop conducted in two
sessions on the topic of Building Envelope, Lighting System Electrical Power & Renewable
Energy System. This workshop was attended by 30 participants from Government Department,
practicing Architects, Real Estate Developers, Students, college faculty members and subject
experts from Punjab, Haryana, HP and Chandigarh.

Glimpses of the Workshop on “Energy Conservative Building Code” organized at ISTC
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2. One Day Workshop on “PLC and Automation”
One day online workshop organised on “PLC and Automation” for Govt ITI instructors of
Himachal Pradesh (HP) on 5™ March, 2021 at ISTC. The expert talks and practical
demonstrations of automation techniques has given to participants by the ISTC faculties in
the area of mechatronics, hydraulics, pneumatics, PLCs, robotics.

3. One Day Online Workshop on “Fundamental of Intellectual Property Rights (IPR)”
One-day online workshop organized on “Fundamental of Intellectual Property Rights (IPR)”
under CSIR-Integrated Skill Initiative (CSIR-ISI) Programme on 12" March 2021. The expert
lecture on IPR was delivered by Mr. Sandeep Singhai, Principal Scientist BPDM &
Coordinator IPR Cell, CSIR-CSIO. He focused on all four types of IPR Copyrights, Patents,
Trademarks, and Trade Secrets. Then he briefed the importance of IPR and the process of
How to Report and Prevent IPR Infringement. The workshop was attended by 108
participants from all over India including Innovators, industrialists, faculties, and the students
of various universities and institutes.

4. One Day Online Workshop on “Industrial Revolution 4.0 For Smart Manufacturing &

Interconnectivity”
One-day workshop Organised on “Industrial Revolution 4.0 For Smart Manufacturing &
Interconnectivity” on 19" March 2021. Dr. B.S Pabla, Professor, Department of Mechanical
Engineering, NITTTR, Chandigarh delivered the expert's talks on the latest trends in
Industrial Revolution 4.0. Dr. Pabla initiated the workshop with the introduction of ,|ndustrial
4.0". He mainly focused that how ,Industrial 4.0" can help in Industrial Growth. He discussed
the impact of ,Industrial 4.0“ on Business, Government & People. This workshop awoke the
participants about the new technologies with which the production can be enhanced in the
Industry. 111 participants attended the workshop from all over India from diversified fields,
industrialist faculties, and students of various universities and institutes.
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A glimpse of the online Workshop on “Industrial Revolution 4.0 For Smart Manufacturing &
Interconnectivity” organized at ISTC

5. Workshop on “Entrepreneurship Development Programme”

One day online workshop on “Entrepreneurship Development Programme (EDP)” organized on
30" March 2021. Mr. Paramjit Singh, Director Regional Centre for Entrepreneurship
Development, Chandigarh, delivered an expert lecture on “Entrepreneurship Needs and
Challenges”. He focused on Entrepreneurship & its Importance for developing India. He further
explained all the schemes by which an Entrepreneur can start his own business. He discussed
lots of examples who become Entrepreneur and generated employment for the youth. It was a
successful workshop attended by 256 Participants all over India by Heads of industries, various
departments from the diversified field, faculties, and students of various universities and
institutes.
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Glimpse of the online Workshop on “Entrepreneurship Development Programme”
organized at ISTC

6. Brain Storming Session on New Education Policy-2020

The New Education Policy-2020 has been introduced by the Govt. of India to enhance the
employability and more career prospects of Indian youth. A brainstorming session was
conducted on 22" January 2021 to align existing ISTC courses. Several academicians,
industrialists, Scientists, faculty joined the session. They praised the existing training
methodology and contribution of ISTC in skill development. It is suggested by the contributor to
give more flexibility to students to choose the stream, subjects, etc. during their study at ISTC.
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Conduction of Recruitment Trade Test of CSIR-IIP, Dehradun

The CSIR-CSIO organized the trade tests of various regular posts of CSIR-Indian Institute of
Petroleum (CSIR-IIP), Dehradun from 18" to 20" December 2020. The trade test was planned
for around 595 candidates from all over India. The trade tests were conducted successfully at
ISTC for the various posts of Technical Officer, Technical Assistant, Technician (1) in the area
of Fitter, Refrigeration & Air Conditioning (RAC), Electrical, Electronics/ Instrumentation &
Information Technology (IT).

Expert Talks/Publications in Journal & Conferences

ISTC faculty members have been contributed to HRD and R&D activities. The following expert
talks were delivered by ISTC faculty members:

Awards:

1. Award to DM Building of ISTC

The Die & Mould workshop building of ISTC was awarded “Outstanding Concrete Structure” by
Indian Concrete Institute on September 19, 2020.

Die & Mould workshop building of ISTC awarded “Outstanding Concrete Structure

2. Narinder Singh Jassal, appointed as Coordinator of National Innovation and Startup Policy
(NISP) Cell of ISTC appointed by MoE"s Innovation Cell, AICTE, New Delhi.

Other Projects at ISTC
ISTC is also involved in different projects of various organizations like DST, DSIR, Govt of India
1. Training & Apprenticeship Cell

During the year, 89 M.Tech, B.Tech, M.Sc, and other students joined for industrial training at
CSIR-CSIO. The training period ranged from six weeks to up to one year for M.Tech
students.

2. DST Project “Publication of Directory of Scientific Instruments and Component
Manufactured in India”

Over the past four decades, the instruments industry in the country has made rapid strides.
Not only the scientific instruments manufactured in the country have increased but also the
range and type of instruments manufactured have greatly diversified. Notwithstanding the
growth of the Indian instrument industry, there is still a large gap between what is required
and what is available both in terms of quantity and quality, and hence an urgent need to
bridge the gap. DST sanctioned the project entitled “Publication of Directory of Scientific
Instruments and Component Manufactured in India” to CSIR-CSIO, Chandigarh. DST has
sanctioned the above project in March 2017 at a total cost of Rs. 46.00 lakh for a duration of
36 months. The main objectives of this project are to make a database in form of Directory
of Scientific Instruments and Components Manufactured in India with the following
information:
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Overview of Instruments Industry in India

Classified list of Instruments and components and their manufacturers
Alphabetic list of instrument and components manufacturers
State-wise instruments and components manufacturer profile
Web-based directory link to promote online trading

* Web-based link information to promote export of Indian instruments

» Hard copy along with CD

To collect the data from the scientific industries, an advertisement was released throughout the
nation to give wide publicity to link developed for the collection of data. The following works
related to the above project have already been completed:

3.
4

.
Y/
0'0

o The Registration Form has been developed completely in bilingual form and is available
on the website.

e The attractive website has been deployed successfully and the registration by the
companies has started.

o Collection of data has been initiated through different modes like posts, emails, Websites,
Associations, Advertisements, Expos, etc is in progress.

¢ Analysis of data collected is in progress.

o Development of Search engine is in under process.

TePP Outreach cum Cluster Innovation Centre (TOCIC) At CSIR-CSIO

Promoting Innovations in Individuals, Start-ups and MSMEs (PRISM)

PRISM scheme has been re-launched by the Department of Scientific & Industrial Research
(DSIR), New Delhi for the next 5-years i.e. up to 31° March 2026. The main motive of the
PRISM scheme is to tap the vast innovative potential of the citizens of India and to develop
technology solutions aimed at helping MSME units in Clusters. It is a mechanism to
promote individual innovators to become technology-based entrepreneurs (Technopreneurs)
and to develop technology solutions.

PRISM Activities at TOCIC, CSIR-CSIO Centre:

No. of activities has been initiated at CSIR-CSIO for the publicity of the PRISM scheme in
this region. A warm response has been received from innovators/public as well industry for
this scheme to convert innovative ideas into realities.

DSIR-TOCIC, CSIR-CSIO Centre ranked 3™ among all twelve TOCIC centers opened by
DSIR throughout India to promote the PRISM scheme during TOCIC Review Meet in
the year 2020.

PRISM Awareness Camps/Workshop/Symposium has been organized at various locations
in the region for the awareness of innovators in the year 2020-21 as follows:

S.No. | lems Number

1 Number of proposals scouted 37

2. Number of proposals submitted to DSIR 6

3. Number of proposals recommended/ >
approved

4 : - 18
Advertisement & Publicity

5. Exhibition/workshops/ 15

symposium/camps etc. conducted
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PRISM Awareness Camp organized during Workshop on “Energy Conservation Building
Code (ECBC)” organized with HAREDA at CSIR-CSIO, Chandigarh held on 4th
February 2021. The participants from the state of Punjab, Haryana, HP, Chandigarh
attended this camp.

L

Online PRISM Awareness lecture to all school/colleges students of Chandigarh with the
association of National Service Scheme (NSS) (11th February 2021)

PRISM Awareness Interaction with Chandigarh Industrial and Tourism Development
Corporation Limited - IDFC Calibration Lab (CITCO-IDFC Calibration Lab), Chandigarh
(3rd March 2021)

PRISM Awareness Lecture to Govt ITl Instructors of HP state at CSIR-CSIO,
Chandigarh on 5th March 2021. Dr. Rajesh Kumar, Scientist-E, DSIR presented the
highlights of the PRISM scheme and motivated the participants to promote this scheme
with faculty & students

Awareness Lecture on PRISM delivered by Dr. Rajesh Kumar, Scientist-E, DSIR

Online PRISM Awareness lecture during Workshop on ‘“Intellectual Property Rights
(IPR)” held on 12th March 2021 organized under CSIR-Integrated Skill Initiative (CSIR-
ISI) program. The participants attended this workshop from all over India.
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Online awareness Lecture on PRISM delivered by Coordlnator DSIR-TOCIC Chandigarh

Online PRISM Awareness Lecture during Workshop on ,Entrepreneurship Development
Programme (EDP)” held on 30th March 2021 organized under CSIR-Integrated Skill
Initiative (CSIR-ISI) programme. The participants attended this workshop from all over
India.
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Online awareness Lecture on PRISM delivered by Coordlnator DSIR-TOCIC Chandlgarh

PRISM Awareness Interaction at CSIR-CSIO during a meeting with representatives of
Derabassi Industries Association (Punjab) (10/03/2021)
PRISM Awareness Interaction during the ISTC, CSIR-CSIO visits of participants
(Faculties of Polytechnics from states of Punjab, Haryana, UP, HP, Rajasthan) of Short-
Term Courses Organized by NITTTR, Chandigarh during 2020-21.
PRISM Awareness Workshops/Lectures delivered online during the following
workshops/events:
» Online PRISM Awareness lecture delivered to Chandigarh Engineering College
(CEC), Mohali (PB) (20/08/2020)
» Online PRISM Awareness lecture delivered to UIET, PU, Chandigarh(05/10/2020)
» Online ,Innovator Meet" organized by Institutions Innovation Council (lIC) of ISTC,
CSIR-CSIO (21/01/2021)
» Online PRISM Awareness lecture during interaction with School Children of
Chandigarh (11/02/2021)
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» Online PRISM Awareness lecture organized by Institutions Innovation Council (lIC)
of CCET, PU, Chandigarh (19/02/2021)

» Online PRISM Awareness lecture during Workshop on “Industry 4.0” (19/3/2021)

» PRISM Awareness Interaction during online expert lectures to faculties of
polytechnics from states of Punjab, Haryana, UP, HP, Rajasthan of STCs organized
by NITTTR, Chandigarh during 2020-21

e The first Project Review Committee (PRC) Meeting of the project “Design and
Development of Ultrasonic Impact Test unit for enhancing the fatigue performance
of HSLA steels” of Dr. S Shankar, Bengaluru (KN) under PRISM scheme was held
through online mode on 25th September 2020. The total cost of this project is Rs
9,90,000/- (Rs 8,00,000/- DSIR support and Rs 1,90,000/- Innovator share). The
proposed Ultrasonic Impact Treatment machine will act as the stress-relieving
methodology of the welded steel structure on HSLA steel. It will enhance the fatigue
strength by about 20% than shot-peened HSLA Steel welded joints.

o Successful Completion of PRISM Project “Development of Count Cap” of Mr.
Samax, Kurukshetra (HR)

DSIR, New Delhi approved and sanctioned the project entitled “Development of Count
Cap” of Mr. Samax under the PRISM scheme. The total cost of this project is Rs
6,60,000/- (Rs 6,00,000/- DSIR support and Rs 60,000/- Innovator share). This project
has been completed successfully. This device has unique features like accurate
dispensing by the developed count cap, ease in operational working, compatible and
simple design, and no leakage of dispensing unit.

DSIR-TePP Outreach cum Cluster Innovanon Centre (DSIR-TOCIC)
CSIR-Central Scientific Instr ts Org, ion (CSIR-CSIO)
(Council of Scientific & lndusmal Research (CSIR)
Ministry of Scientific & Technolog, Gov. of India

Sector 30-C, Chandigarh
Developed under PRISM Scheme of DSIR, Govt. of India

Taking the right amount of medicine with a high degree of protection from
harmful bacteria and viruses is now easy with our invention ‘Count Cap’

CSIR-CSIO DSIR
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/ Clean &Safe Design.
{ Innovator : Samax
Phone: 987-808-1418
@ ::"sJ -nu ! samax092&gmall.com
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Developed Count Cap

To make taking medicine Easy, Precise and Germs-protected
An advanced medicine bottle cap has been invented that
is heavily guarded against germs & viruses and serves
precise dosage with single hand operation.
/ Germs & Virus Protected.
/ Dispenses Pre-set Amount.

The final Project Review Committee (PRC) Meeting of the project “Development of Count
Cap” of Mr. Samax under the PRISM scheme was held on 5th March 2021 at ISTC, CSIR-
CSIO in which the project was declared completed by the committee members. The
developed product would help to manage & handle measurements of fluid in pharmaceuticals,
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domestics as well as in small-scale industries with a higher precision & accuracy. It would also
be utilized in Chemical Laboratories & Food Industries where the highly volatile chemical
reagents are used for experiments, thus saving the chemical reagents as well as ensuring the
required volume usage which results in accurate and precise results.

Iimpses of final PRC Meeting of the PRISM project “Development of Count Cap”

5. CSIR Integrated Skill Initiative Program

The ISTC and CSIR-CSIO are engaged in conducting industry-oriented training/ skilling
programmes that have been well accepted by users. In tune with the Government Policy on
Skill Mission, CSIR in its Platinum Jubilee Year mounted a major programme on “CSIR
Integrated Skill Initiative” across various CSIR labs. The project aims to equip young minds
with the necessary technological skills through exposure to research laboratories at national
facilities that will address the critical need for the technical skill gap created by the enormous
usage of advanced technology. The purpose of the CSIR Integrated skill initiative is to
encapsulate all CSIR skill/training programmes under one umbrella which will cater to a
diverse cross-section of people at various levels beginning with school dropouts to Farmers
to ITI diploma holders to graduates.

After the successful completion of phase-| of the CSIR Integrated Skill Initiative programme,
CSIR has re-launched the 2™ phase of the CSIR-ISI programme for the next five years i.e.
up to 31% March 2025. The various skill-oriented course, industry-sponsored programme,
semi-sponsored skill/training programme, NSDC (Skill Councils) aligned programme,
societal skill/training programmes, other skill training programme, etc. were conducted
during the year 2020-21. The ISTC and CSIR-CSIO have trained 801 trainees in the year
2020-21.
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Honours/ Awards

Aparna Akula

e Awarded IEEE Delhi Section Young Technologist of the Year for the year 2020 by
The Institute of Electrical and Electronics Engineers (IEEE) Delhi section. The
award includes a plaque and certificate.

e Appointed as Associate Editor, Electronics Letters, Institution of Engineering and
Technology (IET), United Kingdom in the area of Signal processing for duration of
3 years from April 2020 — December 2022.

Manoj Kumar Patel

e |ETE-HariRamiji Toshniwal Award for the year 2020 for the contribution in the field
of advanced electrostatic spraying technology for societal and industrial
applications on September 27, 2020. The award consists of a medal and a citation.

e Prestigious CSIR Young Scientist Award for the year 2020 in Engineering Sciences
discipline for the notable contribution in the design and development of an advanced
electrostatic spraying technology, based on which products have been developed and
marketed. The award was conferred on September 26, 2020 during the 79th CSIR
Foundation Day at New Delhi. The award comprises a citation, a plaque, a cash award
and special honorarium till the age of 45 years.
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e Shushila Sharma New Idea Award for the year 2020 for the innovative work
electrostatically charged sprays for dust mitigation and smog control on June 05, 2020.
The award carries a citation and cash prize. The award is given by CSIR-NEER!I,
Nagpur.

Neha Khatri

e Awarded "Raman Research Fellowship" for the year 2020-2021 to carry out
Research at College of Optical Sciences, University of Arizona, Tucson, USA.

e Best Paper Award in 2020 for the outstanding quality and wide influence of paper
published in International Journal of Extreme Manufacturing, IOP.

Neerja Garg

e Appointed as Associate Dean for faculty of Mathematical and Information Sciences
Academy of Scientific and Innovative Research (AcSIR) with effect from January
11, 2021.

e Member of AcSIR Board of Studies for Engineering and Physical Sciences Cluster
2021.

e Member of AcSIR Senate 2021.

Pooja Devi

e Elected as Coordinator and Founder, INYAS, INSA Chandigarh Chapter: As
an elected member of INYAS, | founded and coordinated INYAS local Chandigarh
chapter and coordinated with other academies and societies of Chandigarh chapter
including NASI, SPSTI, PSCST, and HSCST for science promotion activities in this
region.

e Elected as Core-Committee Member of Indian National Young Academy of
Science (INYAS), INSA, New Delhi. INYAS is the only Young science academy
of country under INSA as a Core Committee (CC) member Dr. Pooja will serve for
two years and will activities towards white papers on young scientist of India,
Interdisciplinary Research, and science promotion activities.
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e Selected to represent India in 1st Shanghai Cooperation Organisation (SCO)
Conclave of Young Scientists (2020) conclave of Young Scientist under
“‘Environment Protection and Natural Resource Management” category. The
conclave held virtually during November 24-28, 2020

e Received prestigious INAE Young Engineer Award 2020 by Indian National
Academy of Engineers. Indian Academy of Engineering, is amongst top four
science academies (INSA, NASI, INAE, IASc) of India. With “INAE Young Engineer
Award”, she has also become the young associate of INAE and INAE Young
Associateship under “Engineering Science” category.

Rishemijit Kaur

e Chair of 1st SEC of Global consortium of chemosensory researchers (GCCR).
GCCR consists of more than 600 scientists, researchers, doctors, etc nationally
and internationally.

Ritesh Kumar

e Member of 1st DEI committee of Global consortium of chemosensory researchers
(GCCR). GCCR consists of more than 600 scientists, researchers, doctors, etc
nationally and internationally.

Ranjan Jha

e BRICS YOUNG SCIENTIST AWARD 2020, Represented INDIA under Artificial
Intelligence (Al) theme at BRICS Young Scientist Forum 2020, Chelyabinsk,
Russia, September 2020.

Umesh Kumar Tiwari

e |ETE-CEOT (94) Award (Biennial) for the year 2020 for his contribution in
the field of fiber optics sensor instrumentation on September 27, 2020 by
the Institution of Electronics and Telecommunication Engineers (IETE), New
Delhi. The award is given to a person for outstanding contribution in the field
of opto-electronics covering materials, devices, circuits, technologies,
systems & applications. The award consists of a medal and a citation.
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Vinod Mishra

e |El-Young Engineers Award 2020-21, Mechanical Engineering by Institution of
Engineers India.

Awards/Fellowships Received by Students

Anupma Sharma

Second prize for the e-poster “Precision lodine Value Analyser” under the theme “My
innovative idea for Atma Nirbhar Bharat through science and technology”, presented
during IISF-2020, New Delhi.

Harpreet Singh

Award for Poster Presentation in Conclave on Assistive Technologies and Divyangjan
at 6th India International Science Festival (IISF-2020), December 2020.

Nitin Koundal

2" Best Poster award in Conclave on Assistive Technologies and Divyangjan at 6th India
International Science Festival (IISF-2020), December 2020.

Palwinder Kaur

Received SERB-OVD Fellowship for visiting Purdue University, IN, USA with VIPER (Vilas
Pol Energy Research Group) from February 1, 2021 to January 31, 2022.
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Ratan Das

Best Student Paper — STEM Research Society Award at 5th International Conference on
Soft Computing: Theories and Applications (SoCTA 2020), December 25-27, 2020.

149



N
T
\

Wil

150



CSIR-CSIO Foundation Day

CSIR-Central Scientific Instruments Organisation celebrated its foundation day (in virtual
mode) on October 30, 2020. In forenoon, open quiz and poster presentation competition
were organised. An interaction session with the industry representatives was also
conducted. On this occasion, Licensing agreement and MoUwere signedwith M/s
Novorbisltus, Indore and M/s Dynamatic Technologies Limited, Bangalore.Also, UV based
product was launched jointly with M/S Raymold Luminaries, Chennai. A 911 kWp solar
power plant was also inaugurated by Sh. Manoj Parida, Advisor to the Administrator UT
Chandigarh.

Prof.S. Anantha Ramakrishna, Director, CSIR-CSIO in his welcome address highlighted the
contribution of CSIR-CSIO. Foundation Day lecture was delivered by Sh. K Sreekumar,
FNAE, FIETE, FIE (Sr. Consultant, L&T Defence). Dr.Sangita Reddy (Joint Managing
Director, Apollo Hospitals Enterprises & President FICCI), was Guest of Honor and
Dr.Shekhar C Mande, DG CSIR presided over the function and released the annual report of
CSIR-CSIO. Formal vote of thanks was deliveredby Dr. H. K. Sardana, Chief Scientist,
CSIR-CSIO and the function concluded with National Anthem.
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CSIR Foundation Day

CSIR foundation day was celebrated at CSIR-CSIO on September 26, 2020 in virtual mode.
An online SciTech Fair and E-Poster competition were organised. Prof.S. Anantha
Ramakrishna, Director, CSIR-CSIO delivered the welcome address. Foundation day lecture
on Design Innovation and Thinking was delivered by Dr. Praveen Nahar, Director, National
Institute of Design Ahmedabad. There was appreciation / Felicitation of CSIO staff and their
wards. The event concluded Vote of Thanks and National Anthem.
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Inauguration of Centre of Excellence for Intelligent Sensors and Systems

Intelligent instrumentation emerges as an interdisciplinary engineering specialty
motivated by a revolutionary impact of computing on engineering analysis and design.
They also relies highly on soft computing techniques and algorithms; the quest to
investigate and develop algorithms is need of the hour. Novel sensors, measurement
techniques and miniaturization also demand efficient computing and machine learning
techniques. The institute has already initiated research towards intelligent sensing
systems in societal and strategic sector and has recently developed Earthquake
Warning System (EqWS), Unattended Ground Sensing System, Intelligent Elephant
Movement Detection and Alert System, Artificial Organoleptic System (AoS) for flavour
analysis etc. The state of the art research and development facilities along with highly
qualified and trained manpower available, the centre is poised to make a significant
contribution to Atmanirbhar Bharat Abhiyaan. To give a thrust to the activities related
to artificial intelligence based sensing applications, particularly for defence
applications, a Centre of Excellence (CoE) for Intelligent Sensors and Systems
(ISenS) was envisaged. This houses state of the art testing facilities for acoustic,
seismic, infra-red imaging modalities, AoS etc., and other sensors & networks with
strong computational facilities to provide the artificial intelligence. This CoE would give
a fillip to the Institutional activities on security & surveillance systems and other
activities that are important for strategic purposes.

g
Sensors and Systems
Laboratory

Dr. Harsh Vardhan, Union Minister for Health & Family Welfare, Science & Technology and
t
Earth Sciences, inaugurated the Centre at CSIR-CSIO on 21" March 2021
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Application No.
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Title
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Filling Date

Patents

Method for recording wide off-axial angle digital holograms with
enhanced field of view

Raj Kumar, Lavlesh

27/May/2020

202011022303

IN

Multiple grasping prosthetic hand using single actuator
Sekar Anup Chander, Srikanth Vasamsetti, Banibrata Datta,
Rajiv Ranjan Kumar, Bhupinder Singh, Vhatkar Dattatraya
Shivling

08/Jun/2020

202011023901

IN

Variable height for thrust correction through pressure sensing in
electrostatic coating system

Manoj Kumar Patel, Anil Jangra, Ankit Khanchi

22/Jun/2020

202011026188

IN

Vascular compression device with multi-axis degree of freedom
for hemostasis management

Amitava Das, Supankar Das, Reddy Sreenivas, Sidharth,
Mamta Sharma

23/Sep/2020

202011041358

IN

A transparent breathable antimicrobial and antifogging face
mask

Sunita Mehta, Pradipta Samanta, Sunita Mishra
10/Feb/2021

202111005774

IN

A device and method for positioning the binocular head of a
surgical microscope

Prabhat Kumar Baghel, Sandeep Singhai, Shravana Kumar R R,
Vinod Karar, Sanjay Sharma, Goraj Singh

31/Mar/2021
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202111015500
IN

Method and system for activity recording, visualisation and
analysis for identified segments of forest

Ripul Ghosh, Naga Vara Aparna Akula, Siddhartha Sarkar,
Anirudh Vajpeyi, Harish Kumar Sardana, Satish Kumar,
Amarendra Goap

06/May/2020

LK/P/21094

LK

Method and System for Recording Digital Holograms of Larger
Objects in Non-Laboratory Environment

Raj Kumar, Gaurav Dwivedi, Omendra Singh

25/Jun/2020

16/912604

us

A Device and Method for Positioning Micro Hot Probe for
Heating Hot Zone Between Micro Hot Probe and Chirped Brag
Grating Optical Fiber

Umesh Kumar Tiwari, Supankar Das, Bhargab Das, Samir
Mondal Kumar, Ravindra Kumar Sinha

31/Aug/2020

PCT/IN2020/050755

WO

A System and Method for Non Intrusive Load Monitoring of
Identical Electrical Utilities

Mukesh Kumar, Rajendiran Gopinath, Prakash Chandra Joshua,
Srinivas Kota, Guruswamy Sivanpackiam Ayyappan,
Venganallur Padmanabhan Anand

16/Feb/2021

PCT/IN2021/050145

WO

156



Granted

1.

Title

Inventors
Grant Date

Application No.

Country
Title

Inventors

Grant Date

Application No.

Country

Manually Controlled Variable Coverage High Range
Electrostatic Sprayer

Patel Manoj Kumar, Ghanshyam C, Kapur Pawan
26/May/2020

15/522082

us

A method for automatic volumetric segmentation of human
upper respiratory tract

Neelapu Bala Chakravarthy, Sardana Harish Kumar, Kharbanda
Om Prakash, Sardana Viren, Gupta Abhishek, Vasamsetti
Srikanth

30/Jun/2020

16/118088

us
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SPIE Optical Engineering + Applications (Online), Optical Manufacturing and
Testing XIlll, California, United States, August 24 - September 4, 2020

27.Fabrication and characterization of diffracto-freeform optics
Vinod Mishra, Deblina Sabui, T. P. Yuvaraj, Dali R. Burada, Vinod Karar
and Gufran S. Khan

International Conference on Integrated Inter Disciplinary Innovations in
Engineering (ICIIIE-2020), University of Engineering and Technology, Punjab
University, Chandigarh, August 28-30, 2020

28.Ring-opening metathesis polymers for bio detection and signal amplification:
synthesis and self-assembly
Manoj K. Nayak

29. Amine functionalized graphene quantum dots for the electrochemical detection
of ferritin(Best Oral Presentation)
Mayank Garg, Amit L Sharma and Suman Singh

International Virtual Conference on Emerging Frontiers in Control and
Communication Technologies (ICECCT-2020), Mohamed Sathak AJ College
of Engineering, Chennai, August 26, 2020

30. Design and development of PWM based charge controller and Inverter for Solar
Photovoltaic System (Page 71-72)
Sonu Kumar, C. Sethuraman and Ramesh Babu

OpenSym 2020: 16th International Symposium on Open
Collaboration, Virtual conference Spain, August 25 - 27, 2020

31.Dynamics of edit war sequences in wikipedia
Chhabra, A., Kaur R. and Iyengar, S. R. S.

SPIE Optics and Photonics 2020, San Diego Convention Center,
SAN DIEGO, August 24-28, 2020

32. Plasmonic fiber-optic reflection probe for biosensor
Aditi Chopra, Girish C. Mohanta and Sudipta S. Pal
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International Conference on Advances in Computing, Communication &
Materials (ICACCM-2020) Online, Tula’s Institute, Technically Co-Sponsored
by IEEE, August 21-22, 2020

33.Ensemble learning classifier with optimal feature selection for parkinson’s
disease
Preeti Khera and Neelesh Kumar

International Conference on Green Energy for Environmental Sustainability
(ICGEES 2020): A Review, August 05-06, 2020

34.Research on Sizing Methodologies for Solar—-Wind Hybrid Energy System
P. Ganguly, A. Kalam, A. Zayegh, P. Guha and ChandanTaluja

29th Annual Computational Neuroscience Meeting CNS*2020, Melbourne
(online), July 18-22, 2020

35. Texture-like neural representations
Emil Dmitruk ,Ritesh Kumar , Volker Steuber , Michael Schmuker, Carina Curto
, Vladimir ltskov and Shabnam Kadir

IC2S2 2020: 6th International Conference on Computational Social Science,
MIT Media Lab, Boston, MA, United States, July 17-20, 2020

36.Using Social Media for Analyzing Mass Views on the Implementation of
Citizenship Amendment Act in India
Singh M, Kaur R. and lyengar S.R.S.

37.The sensory language: A word embedding based approach to predict modality
exclusivity norms
Rishemyjit Kaur, Ritesh Kumar and Amol P Bhonedkar

3rd International Conference on Nano-materials Science and Mechanical
Engineering (ICNMSME20). University of Aveiro, Portugal, July 07-10, 2020
(Online)

38. Metal halide perovskite nanomaterial and MOF Composite Thin Film electrode
fabrication using commercially available inkjet printer
P Goel, H Kaur, S Mishra and A Deep

39. UiO-66 derived novel ZrO2/carbon composite for 2V electrochemical capacitor.
An approach for conductive additive free electrode.
V Shrivastava, UK Tiwari and A Deep
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15th International Conference on Nano-structured Materials (NANO2020),
Melbourne Convention and Exhibition Centre, Australia (Online), July 07-10,
2020

40.Amino  terephthalic acid functionalised graphene electrode for
impedimetricimmunosensing of E. coli
A Gupta, AL Sharma and A Deep

8th International Conference on Recent Trends in Computing (ICRTC-2020),
SRM Institute of Science and Technology, Delhi Campus, July 03-04, 2020

41.A non-contact approach for detection of sleep apnea using doppler
phenomena(Best Paper Award)
Sumit Kumar Rai, Chetna Sharma, Vikash Shaw, Ranjan Kumar Jha and
Sanjeev Kumar

OSA Imaging and Applied Optics Congress 2020, June 22-26, 2020, Online,
JW5B.7

42.Quality evaluation of reconstructed images in digital holography to analyze the
effects of source power and exposure times
Gaurav Dwivedi, LavleshPensia, Sanjit K. Debnath and Raj Kumar

43.Non-invasive blood oxygenation monitoring from different sites of human body
using diffuse reflectance spectroscopy: a feasibility study of diabetic foot
monitoring. Optical Diagnostics and Sensing XXI: Toward Point-of-Care
Diagnostics.
Ajay Kumar, Kallaivani Chellappan, Aulia Nasution and Rajesh Kanawade

Proc. SPIE 11394, Automatic Target Recognition XXX,1139401 (Virtual mode),
June 02,2020

44 Multi-feature optimization strategies for target classification using seismic and
acoustic signatures
Ripul Ghosh and H. K. Sardana

Proc. SPIE 11394, Automatic Target Recognition XXX,1139415, June 02, 2020
virtual mode

45. Real-time thermal infrared moving target detection and recognition using deep
learned features
AparnaAkula, Varinder Kaur, NeerajGuleria, Ripul Ghosh and Satish Kumar
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ICAMSE2020: International Conference on Aspects of Materials Science and
Engineering, UIET, Punjab University, Chandigarh in Collarabation with
GCET, Jammu, May 29-30, 2020

46. Lanthanum doped barium hexaferrite nanoparticles for enhanced microwave
absorption
ShivanshuGoel, ManjuBala, Avesh Garg, V. D. Shivling and SachinTyagi

47.Polyvinyl alcohol filled negative axicon tip based highly sensitive fiber optic
sensor for acetone sensing. Materials Today
Ajay Kumar, Dnyandeo Pawar, Kaushal Vairagi, Samir Mondal and Rajesh
Kanawade

48. A KNN based approach for myoelectric arm
Parul Rani, Vikash Shaw, Yogesh Kumar, Ranjan Kumar Jha and Sanjeev
Kumar

International Education Climate Action Summit 2020 organised by CANIE:
The Climate Action Network for International Educators, Melbourne,
Australia, May 21, 2020

49.Bridging climate change adaptation and mitigation through improved Smart
Grids and Internet of Things
Kalam, P. Guha and P. Ganguly

Next-Generation Spectroscopic Technologies Xllil, SPIE, April 24, 2020

50.Development of a low cost dipstick type optical fiber based portable
spectrophotometer for on-line monitoring of adulteration level in engine oil
Sharma, Sidharth; Das, Supankar; Garg, Harry; Singh, Satbir and Das, Amitava

International Conference on Measurement, Instrumentation, Control and
Automation, NIT Kurukshetra, April 02-04, 2020

51.Design and implementation of controller for Go-to- Goal mobile robots
R. Singh, N. Jaggi, Chandan, K. Chand, P. Mukhija, P. Guha, D. Chathuranga,
T. Lalitharathne, A. L. Kulasekera and R. Gopura

International Conference on Recent Trends in Machine Learning, loT, Smart
Cities and Applications, Singapore

52.Independent Learning of Motion Parameters for Deep Visual Odometry
Kottath, R., Kaw, R., Poddar, S., Bhondekar, A.P. and Karar, V.
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Lectures Delivered

Akash Deep

e Invited Talk: “Bio Applications Of Metal-Organic Frameworks”, 1st International
Online Conference of Chemistry on Cutting Edge Research in Chemistry and
Sustainable Environmental Solutions (CERChE-2021, Chitkara University, Punjab,
February 20-21, 2021

e Invited Talk: “Molybdenum Disulphide Based Electrochemical Bionanosensors”,
National Chemistry Week (ACS-CSIO Student Chapter), CSIR-CSIO, Chandigarh,
October 05, 2020

e Invited Talk: “Molybdenum Disulphide Based Electrochemical Bionanosensors”
Faculty Development Program on Advancements in Biotechnology and
Nanotechnology, UIET, Panjab University, Chandigarh, September 22, 2020

e Invited Talk: “Metal-organic Frameworks and Derived Structures for
Supercapacitor Applications “, TEQIP-IIl Sponsored One Week Short Term Course
on Recent Trends in Advanced Materials and Devices, Dr. B R Ambedkar National
Institute of Technology, Jalandhar, Punjab, September 21-25, 2020

e Invited Talk: “Metal-Organic Frameworks (MOF) for Electrochemical and Optical
Sensing of Bacteria “, 4th International Conference on Bioresources, Energy,
Environment, and Materials Technology (BEEM 2020), Songdo Convensia,
Incheon, Korea, September 06-09, 2020

Amitava Das

e “Embedded System Design” the Short Term Courses (STCs)/Faculty Development
Programs (FDPs), NITTTR, Chandigarh, March 26, 2021

Amit Laddi

o Guest Lecture: “Healthcare Applications of Image Processing and Al”, School of
Electrical & Electronics Engineering (SEEE), Lovely Professional University (LPU),
Punjab, October 30, 2020

e Lecture Delivered: “Biomedical Instrumentation and Applications”, Short Term
Course, NITTER, Chandigarh, September 29, 2020

Amarendra Goap
e Guest Lecture: “loT based Smart Irrigation Management System” , Short Term
Course on “IOT and Machine Learning Applications”, Department of Computer
Science and Engineering, National Institute of Technical Teachers Training &
Research, Sector-26, Chandigarh, November 17, 2020

Aparna Akula

e Invited Talk: “Insights from Development and Deployment of Elephant Movement
Detection System at Rajaji Tiger Reserve, Uttarakhand, India”, Virtual Stakeholder
Workshop on Sensor Technology to prevent Elephant — Train accidents under TA
9549 , Asian Development Bank, January 18-20, 2021
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Invited Lecture: “Thermal Imaging for Fever Screening and the Role of Al in
Automating the Process”, AICTE Training and Learning (ATAL)Academy
sponsored online Faculty Development Programme on “Al for Healthcare” , ECE
Department, Sarvajanik College of Engineering & Technology, Surat, November
23-27, 2020

Invited Talk: “Intelligent Sensing Systems”, CSIO INYAS Webinar Series: She
Inspires for Girl Students in STEM, CSIR-CSIO and INYAS Chandigarh
Chapter, November 21-23, 2020

Invited Talk: "Sharing of Research Experiences" as part of Online Webinar to
celebrate International Women in Engineering Day, |IEEE Bangladesh Section and
IEEE Bangladesh Section WIE Affinity Group in association with We Power, June
23, 2020

Expert Talk: “Morphological Image Processing” virtually as part of Short Term
Course on Image and Embedded Processing, NITTTR Chandigarh, May 13, 2020
Expert Talk: “Spatial Filtering”, virtually to faculty from various Polytechnic and
Engineering Colleges , NITTTR Chandigarh, April 28, 2020

Baljit Singh

Lecture Delivered: "Embedded Processing Techniques", ICT Programme
on “PLDs & Embedded Systems", NITTTR, Chandigarh, January 04, 2021
Lecture Delivered: "Real World Applications of IoTs", ICT Programme on “loT and
Reconfigurable WSN", NITTTR, Chandigarh, October 02, 2020

Lecture Delivered: "loT Design Considerations", ICT Programme on “loT and
Reconfigurable WSN", NITTTR, Chandigarh, October 01, 2020

Lecture Delivered: "Designing Reconfigurable WSNs for Precision Farming" ICT
Programme on “loT and Reconfigurable WSN", NITTTR, Chandigarh, October 01,
2020

Kamlesh Kumar

Invited Talk: “Light and Solvent Responsive Smart Materials”, National Chemistry
Week (ACS- AcSIR CSIO Student Chapter), CSIR-CSIO, Chandigarh, October 22,
2020

Manoj Nayak

Lectures, Tutorials and Lab Demonstrations for Advanced Materials and Nano
science (AM&NS) course, @ACcSIR-CSIO Chandigarh, January 2021 session
“Luminescent Polymers for Bio Detection and Signal Amplification”, International
Conference on Integrated Inter disciplinary Innovations in Engineering (ICIIE-
2020), University of Engineering and Technology, Punjab University, Chandigarh,
August 29, 2020
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Manoj K Patel

Invited Talk: as keynote speaker “A Time with Electrostatically Charged Sprays for
the Mitigation of COVID-19”, International Manufacturing Forum Series 2021,
University of Leiria, Portugal, February 04, 2021

Invited Talk: “Inspire to Aspire”, Government Nagarjuna P.G.College of Science,
Raipur, Chhattisgarh, NIT Raipur and Pt. Ravishankar Shukla University, Raipur
Invited Talk: “Technological Interventions for Healthy Society and Environment”
Faculty Development Program (FDP) on Innovative Technological Solutions to
Societal Problems, Lovely Professional University (LPU), Jalandhar, November 10,
2020

Invited Lecture: “Electrostatic Disinfection Machine for Effective and Efficient
Sanitization of Public Places against COVID-19” , IETE Foundation Day, IETE
Chandigarh Centre, November 02, 2020

Invited Talk: “Shaping the Dreams of Aatma Nirbhar Bharat through Technological
Interventions”, 5 day online STTP, Government Engineering College, Ajmer,
October 26, 2020

Invited Talk in Virtual Mode: “Electrostatic Spraying Technology and its Societal
Impact”, CSIR Young Scientist Awardees Confabulation, CSIR-HRDC, Ghaziabad,
September 29, 2020

Invited Talk: "Wonders of Electrostatics", An inaugural session of E-workshop on
Biomedical Techno Innovations and Health Monitoring, Futuristic Technologies of
India, IIT Delhi, September 19, 2020

Invited Lecture: “Opportunities for Youth in Science and Technology: Shaping the
Dreams of Aatma Nirbhar Bharat”, webinar, NIT Jamshedpur, July 28, 2020
Invited Talk: "Electrostatically Charged Sprays for Efficient and Effective
Disinfection and Sanitization”, webinar on "Electrostatics in Healthcare, IOP,
London, UK, July 09, 2020

Invited Talk: at the webinar series 2.0 “Automation in Agriculture” on “Technological
Interventions for Sustainable Agriculture”, Indian Society of Agricultural Engineers
(ISAE), June 04, 2020

Invited Lecture: “Dust Mitigation and Smog Control”, Rural Development
Department, National Institute of Technical Teachers Training & Research
(NITTTR), May 22, 2020

Participated in panel discussion on “Water Challenges during and Post COVID-19”
at the webinar series, International Centre for Clean Water (ICCW), IIT Madras on
May 14, 2020

Invited Talk: “Innovation, Technology and its Socio-economic Impact”, Online
Faculty Development Program on Internet of Things (OFDPIloT-20), NIT
Jamshedpur, May 11, 2020

Invited Lecture: “Technological Interventions for Sustainable Environment”, Rural
Development Department, National Institute of Technical Teachers Training &
Research (NITTTR), April 22, 2020
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Mukesh Kumar

Invited Talk: “India Nano Digital Conclave 2020” held online, Central Manufacturing
Technology Institute (CMT]I), Bangalore, November 24 — 26, 2020

Naveen Sharma

Invited Lecture: “Machine Intelligence in Biomedical and Health Informatics
(MIBHI)-2020, TEQIP-III, NIT Silchar, Assam, August 20-24, 2020

Invited Lecture: “Cyber Security and Forensics”, TEQIP-III, Rajasthan Technical
University, Kota, September 02-06, 2020

Neha Khatri

Delivered Talk as a Keynote Speaker: "Various Research Opportunities in
Electronics and Communication Engineering", RISE Krishna Sai Prakasam Group
of Institutions, Valluru, Ongole, Andhra Pradesh, July 3, 2020

Invited Talk: “Webinar on DTM Technology Development in India - Taking stock to
way forward”, CMTI, Bangalore, August 1, 2020

Invited Talk: “CSIO INYAS WEBINAR SERIES: SHE INSPIRES”, November 22,
2020

Invited Talk: “Analytical tools for Research”, CSIR-CSIO, November 30, 2020

Pooja Devi

Invited Talk: “Materials for Environment Applications”, Center for Nano science and
Nanotechnology, Panjab University, Chandigarh, March 26, 2021

Invited Talk: “Optical Materials for Water Pollutants Detection and Degradation”,
National Physical Laboratory, March 15, 2021

Invited Talk: “Women in Science: Challenges and Achievements”, Adamas
University-Kolkata, February 11, 2021

Invited Talk: “Fundamentals and Instrumentation of Surface Enhanced Raman
Scattering”, A Six - Day AICTE-AQIS Sponsored Short Term Training Program on
“Recent Advances in Nano-Photonics Technology”, SKIT, Jaipur, December 16,
2020

Invited Talk: “loT in Water Quality Monitoring”, ATAL FDP on “Attificial
Intelligence”, CSIR-AMPRI, Bhopal, November 19, 2020

Invited Talk: “Fluorescent Materials and Devices for Water Quality Monitoring”,
GNDU, Amritsar, September 25, 2020

Invited Talk: “Carbon Quantum Dots: A Promising Probe for Water Quality
Monitoring”, FDP on "Emerging Trends in Nanoelectronics”, Swami Keshvanand
Institute of Technology, Management & Gramothan (SKIT), Jaipur, September 23,
2020

Invited Talk: “Presentation and Writing Skills”, GNDU Amritsar, September 22,
2020
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Invited Talk: “2D Materials Engineering for Solar Water Splitting”, FDP on
“Advancements in Biotechnology and Nanotechnology", UIET, PU, September 21,
2020

Invited Talk: “Materials Engineering for Environmental Application: Status and
Challenges” FDP on “Recent Trends on Material Science and Engineering”, Swami
Keshvanand Institute of Technology, Jaipur, August 21, 2020

Invited Talk: “Fellowship Opportunities for Women Scientists in India” , An
International Webinar on “Empowering Women in Science — Unleashing Latent
Talent”, July 10, 2020

Invited Talk: “Engineered Materials and Devices for Water Pollutants Detection”,
AGM, Indian Academy of Sciences, July 03, 2020

Invited Talk: “Current Challenges and Solutions for Water Quality/Pollutants
Monitoring, National Webinar on Scientific Achievements”, Current Challenges,
Problems and Scientific & Technical Terminology, Mukeria, August 28, 2020
Invited Talk: “Engineering for Environmental Applications: Status and Challenges”,
Recent Trends in Materials Science and Engineering (RTMSE-2020), Rajsthan
Technical University, Kota, August 21, 2020

Invited Talk: “Nanotechnology”, DST-GoR-INYAS W ebinar Series, April 08, 2020.

Prasant Kumar Mahapatra

Lecture Delivered: "Want to be an engineer" along with Director, CMERI; Dr. Farhat
Azad, Scientist, CRRI on 05 June, 2020

Prashant Kumar

Lecture Delivered: “Decision optimization using Analytic Hierarchy Process”,
Punjab March 22, 2021 & Resource Faculty for One Week AICTE-ISTE approved
Faculty Development Program on ‘Recent Developments in Al and Robotics’ at
Department of Mechanical Engineering, Baba Farid College of Engineering &
Technology, Bathinda from 22-27 March 2021

Lecture Delivered: “Multi criteria decision analysis for evaluation of criteria and
options for water resource management” & Resource Faculty for Faculty
Development Program on “Bio-Inspired Optimization Techniques 2021”, NITTTR
Chandigarh, January 15, 2021

Invited Lecture: “Agri-instrumentation at CSIR-CSIO and Challenges in
Technology Commercialization”, September 28, 2020 in a 5 days Online Short
Term Course (FDP) on "Exploratory Applications of Control and Instrumentation
(EACI-20)", Department of Instrumentation and Control Engineering, National
Institute of Technology, Jalandhar, September 26-30, 2020

Invited Lecture: “Research Ethics and COPE Guidelines”, TEQIP-III sponsored
Online FDP on “Emerging Trends in Electronics and Communication (ETEC-
2020)”, jointly by UIET, Panjab University, Chandigarh and Government College of
Engineering and Technology, Jammu, August 04-08, 2020
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Raj Kumar

Virtual tour to CSIR-CSIO, Students of Govt. High School, Sector 26, Chandigarh,
March 6, 2021

Research activities at CSIR-CSIO, Govt. Sr Sec School, Sector 45, Chandigarh,
February 20, 2021

“Interferometry(Online)”, Faculty Development Programme on “Recent Advances
in Photonics and Communications”, of Physics, Guru Jambheshwar University of
Science and Technology, Hisar, November 02-06, 2020

“Lasers in Holography”, STC- Advances in Laser Technology, NITTTR,
Chandigarh, August 06, 2020

“Solid State Lasers & Applications”, STC- Advances in Laser Technology, NITTTR,
Chandigarh, August 04, 2020

“Holography for 3D imaging and Displays”, CSIO OSA Student Chapter, Online,
May 10, 2020

Ranjan Jha

Expert Lecture: “Artificial Intelligence & Robotics in Healthcare”, One-week online
Faculty Development Program on “Recent Trends and Advances in Robotics and
Automation”, September 21 — 25, 2020

Invited talk: Expert session on Robotics for B.Tech. Mechatronics Students at
Symbiosis Skills and professional university Kiwale, Pune, October 15, 2020

Ripul Ghosh

Invited talk: “Insights from Development and Deployment of Elephant Movement
Detection System at Rajaji Tiger Reserve, Uttarakhand, India” as part of the Virtual
Stakeholder Workshop on Sensor Technology to prevent Elephant — Train
accidents under TA 9549, Asian Development Bank, January 18 — 20, 2021

Rishemijit Kaur

Invited talk: “Research Methodology for Biosensors development and their
applications”, “2-weeks Refresher Course” on the theme: “Research Methodology
in Sciences-Research & Innovation Ecosystem”, UGC-Human Resource
Development Centre, Panjab University, Chandigarh, February 12-26, 2021
Invited Talk: “Human Opinion Dynamics — An Optimisation Approach”, Online Short
Term Course on Bio-Inspired Optimization Techniques for engineering colleges
and polytechnic teachers, The Department of Electrical Engineering, NITTTR
Chandigarh, January 14, 2021

Invited Talk: “Particle Swarm Optimization”, 13th January 2021, Online Short Term
Course on Bio-Inspired Optimization Techniques for engineering colleges and
polytechnic teachers, The Department of Electrical Engineering, NITTTR
Chandigarh, January 13, 2021

INYAS-CSIO VIGYAN JYOTI webinar series “She Inspires" for Girl Students in
STEM, November 22, 2020
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Sachin Tyagi

Invited Talk: "Writing an Effective Research Paper and Proposal for Funding
Agency” online faculty development program (FDP) on Empowering Teaching,
Learning and Research (ETLR-2020), Department of Chemistry, GLA University
Mathura, October 05, 2020

Sandeep Singhai

Invited Speaker: “Workshop on Fundamentals of Intellectual Property Rights”,
CSIO-ISTC under CSIR Integrated Skill Initiative (CISI), March 12, 2021

Invited Speaker: “Patent & Startup Related to Toys”,Five days Workshop on
Technological Innovation for Toys (TechToy21)", NIT Arunachal Pradesh, March
03, 2021

Expert Lecture: "Heads Up Displays", Short Term Course on PLDs and Embedded
Systems organized by Electronics & Communications Department, NITTTR
Chandigarh, January 08, 2021

Distinguished Speaker in Awareness Session: "Intellectual Property Rights and its
Relevance for Science and Technology Students”, Atal Community Innovation
Center, MIET Meerut Foundation, December 28, 2020

fagr §¥ 17, 2020

Expert Lecture: "Intellectual Property Rights: Patent Search" to PhD scholars of
AcSIR, November 04, 2020

Expert Lecture : "Intellectual Property Rights: The Panorama" to PhD scholars of
AcSIR, October 28, 2020

Invited Speaker: "IPR and its Importance”, Online Workshop on "Industry-
Academia Interaction: Assess and Address R&D Needs of MSMEs”, Panjab
University, Chandigarh, August 13, 2020

Expert Lecture: "Intellectual Property Rights", Department of Plastic Surgery,
AIIMS, New Delhi, July 23, 2020

Expert Lecture: "Intellectual Property Rights: The requirements of Filing Patents,
SRM Institute of Science & Technology, Ghaziabad, June 14, 2020

Expert Lecture: "Intellectual Property: The Journey and Basics", SPIE CSIO
Chandigarh Chapter, May 27, 2020

S. Anantha Ramakrishna

Technical Talk: “Stealth Technologies”, ADA, Bangalore, March 01, 2021

Invited Talk: “Novel Properties of Anisotropic Metamaterials”, SCPQT-2021,
February 25, 2021

Invited Talk: “Inaugural Session for Short Term Course”, Punjab Engineering
College, January 18, 2021

Invited Lecture: “In the memory of Dr SS Bhatnagar”, |IT Ropar, December 12,
2020

Invited Lecture: “IRDE Foundation Day”, IRDE Dehradun, December 10, 2020
Invited Talk: ICEE, IIT Delhi, November 26, 2020
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Saurav Kumar

e Lecture Delivered: “Doubling Resources By Technology, Science And
Innovation(DRISTI)-for SHELLAC”, 4th National Conference and Webinar On
Doubling Farmers Income for Sustainable and Harmonious Agriculture DISHA-
2021, March13-14, 2021

e Online FDP: "Renewable Energy: Research to Industry”, NIT-Patna, August 22 —
September 06, 2020

e Online FDP: Next-Generation Semiconductor Devices for High-End Applications,
NIT-Patna, June 21-27, 2020

Shashi Poddar

e Fulbright outreach lecture: “Natural and Artificial Environment: To the Seventh
Generation (online)”, Andrew College, Georgia, USA , February 23, 2021

e Fulbright outreach lecture: “Vision based Navigation for Aerial Platform and Indian
Culture & Traditions(online)”, Bluefield State College, West Virginia, USA,
February 15 - 16, 2021

e Lecture during Faculty development program on robotics and automation through
online mode at CET Bhubaneshwar, September 24, 2020

e Webinar Lecture: “Robotics and its Vision in the Future( online), VIT University,
Bhopal, June 1, 2020

Sudeshna Bagchi

e Invited Talk: “Smart Materials for Sensor Technology”, ATAL Faculty Development
programme on Sensor Technology, NIT Jamshedpur, October 03, 2020

Sunita Mishra

e Invited Talk: "Emerging Technology in Smart Sensing", Two Weeks Faculty
Development Program in Frontiers in Science and Engineering by Women in
Science, The National Academy of Sciences-Delhi Chapter and Science
Foundation, Deen Dayal Upadhyaya College (University of Delhi) under the aegis
of DBT Star College, February 04, 2021

Sudipta Sarkar Pal

e Expert Lecture: AICTE-AQIS sponsored six days (online) Short Term Training
Program on Recent Advances in Nano-photonics Technology (RANPT-2020),
SKIT, M&G, Jaipur, October 30, 2020

Umesh Tiwari

e Invited Talk: “Optical Fiber Biosensors: Principles and Applications” , 29th (Indian)
National Laser Symposium (NLS), RRCAT, Indore, February 12,2021

184



e Invited Talk: “Recent Advances and Opportunities in the Optical Fiber based
Sensors”, Online ATAL FDP on “Photonics”, NIT Karnataka, February 01, 2021

e Invited Talk: "Optical Fiber Technology Evolution: The Perspective of Dr. N.S.
Kapany’s contributions towards Sensing & Communication Application" WEBINAR
in honour of Dr. Narinder Singh Kapany, IIT Ropar, January 25, 2021

e Invited Talk: “Recent Advances and Applications of Optical Fiber Sensing
Technology”, Online Short-Term Advance Course in Integrated Optics, PEC,
Chandigarh, January 19, 2021

e Expert Talk: “Recent Trend and Opportunities in the Optical Fiber Sensing
Technology”, AICTE-AQIS sponsored (online) Short Term Training Program
(STTP) on Recent Advances in Nano-Photonics Technology (RANPT-2020),
Swami Keshvanand Institute of Technology, Management & Gramothan (SKIT,
M&G), Jaipur, December 17, 2020

¢ Invited Talk: “Recent Developments and Challenges in the Optical Fiber Sensing
Technology”, IEEE Workshop on Advances in Nanophotonic Devices & Sensors —
2020, NIT Karnataka, December. 09, 2020

¢ Invited Talk: “The Recent Trends and Developments in Immobilized Optical Fiber
Biosensors”, “Photonics and Plasmonics” Symposium Of International
Conference IEEE ICEE-2020, IIT Delhi, November 28, 2020

o Invited Talk: “Design and Development of Optical Fiber based Devices for Sensing
and Communication Applications”, IETE Foundation Day, IETE, Chandigarh,
November 02, 2020

e Expert Talk: “Recent Developments in Optical Fiber Amplifiers for Optical
Communication/Optical Amplifier: Principles and Developments”, AICTE-AQIS
sponsored (online) Short Term Training Program (STTP) on Recent Advances in
Nano-Photonics Technology (RANPT-2020), Swami Keshvanand Institute of
Technology, Management & Gramothan (SKIT, M&G), Jaipur, October 27, 2020

e Expert Talk: “Advances in Fiber Optic Sensors: Principles & Applications”, AICTE-
AQIS sponsored (online) Short Term Training Program (STTP) on Recent
Advances in Nano-Photonics Technology (RANPT-2020), Swami Keshvanand
Institute of Technology, Management & Gramothan (SKIT, M&G), Jaipur, October
27, 2020

e Online Lecture: “Optical Amplifiers used in Optical fiber communication”,
Department of physics, Amity University, Noida, October 26

e Expert Talk: “Fiber Optic Sensors: Principle & Developments”, NITTTR,
Chandigarh, September 24, 2020

VD Shivling

e Online Lecture Delivered: “Sensors Technology”, Science College on Sensors and
Instrumentations in Agriculture, Department of Chemistry, Maharaja Ranijit Singh
Punjab Technical University, Bathinda, Online ATAL FDP, February 22-26, 2021

Vijay Kumar Meena

e Lecture Delivered: “Lattice Based Implants”, "3D Graphy W orkshop — Orthopedic
Research & Material Science”, December 20, 2020
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Lecture Delivered: “Medical Additive Manufacturing”, Short Term Course (STC) on
"Recent advances of 3D printing and its Bio-medical Engineering Applications",
National Cheng Kung University Hospital (NCKUH), Taiwan, North Eastern Hill
University (NEHU), Shillong, Meghalaya, India and Royal Global University,
Guwahati, Assam, India, October 15, 2020

Lecture Delivered: "Additive Manufacturing: Prototyping to Functional
Components", Punjab Engineering College, Chandigarh, July 10, 2020
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Conference/Workshop/Training Attended

Date Name of the Participation By | Venue
Conference/Workshop/Training
March 19, Industrial Revolution 4.0 for Smart Kewal Kumar CSIR-CSIO
2021 Manufacturing and Interconnectivity Chandigarh
March 16-17, | CSIR-HRDC ONLINE Hands-on Ranjan Jha ONLINE
2021 Programme on Government e-
Marketplace (GeM)
March 12, The Future of Mobility in India: Narinder Singh Electronics Sector
2021 Challenges & Opportunities Jassal Skills Council of
India (ESSC), New
Delhi
March 12, Fundamentals of Intellectual Property | Baljit Singh ONLINE
2021 Right, CSIR-Integrated Skill Initiative’
programme by CSIR- Central
Scientific Instruments Organisation
(CSIR-CSIO)
March International Conference on Rajesh V. ONLINE
08-10, 2021 Multifunctional Electronic Materials Kanawade
and Processing (MEMP-2021) C-MET, Pune
March 06-11, | SPIE Photonics West BIOS 2021 Rajesh V. ONLINE
2021 organized by SPIE Digital Forum Kanawade The Moscone
Center, San
Francisco,
California, United
States
February 22 | Capacity Building Program for Deepak Kashyap, | Amity Group of
— March 5, Technical Personnel Durgesh Mishra’ Universities,
2021 Vinod Kumar sponsored by DST
February 16— | Training Course on C. Sethuraman Organised by
20, 2021 e “Validating Innovative Ideas Turnip Innovations
using Global Patent Search” along with DPIIT
and Andhra
University
February 15— | Emotional Intelligence at Workplace Aparna Akula ONLINE
19, 2021 for Scientists/Technologists
Centre for
Organization
Development
(COD), Hyderabad
February 08- | Big Data Management and Ranjan Jha ONLINE
12, 2021 Comprehensive Analysis sponsored
by DST GOI under National ONLINE CDAC Mohali
Training Programme for Scientists &
Technologists Working in Govt. Sector
January 18 — | Virtual Stakeholder Workshop on Aparna Akula ONLINE
20, 2021 Sensor Technology to prevent Organized by ADB,

Elephant — Train accidents for
Bangladesh Railways’

Manila with M/s
Bernard Gruppe
and Bangladesh
Railways.
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January 18 —

Virtual Stakeholder W orkshop on

Ripul Ghosh

ONLINE

20, 2021 Sensor Technology to prevent Organized by ADB,
Elephant — Train accidents for Manila with M/s
Bangladesh Railways’ Bernard Gruppe
and Bangladesh
Railways.
January 18- | General Management Programme for | Sanjeev Soni ONLINE
29, 2021 Scientists by Administrative Staff
College of India (ASCI)
January 11, National Innovation and Startup Policy | Narinder Singh AICTE, New Delhi
2021 (NISP) Jassal
December 2nd IEEE Winter School on Fog/Edge | Naveen Sharma ONLINE
29-30, 2020 | Computing Virtual School organized
by lIT Kanpur IIT Kanpur
December Young Scientist’s Conference as a Avishek Saha, ONLINE
22-25, 2020 | part of Indian International Science Surjit Kaman,
Festival (IISF2020) organized by Vikas Chandra New Delhi
Ministry of Science and Technology,
Ministry of Earth Science and Ministry
of Health and Family Welfare, Govt.
Of India in collaboration with Vijnana
Bharati (VIBHA).
December India International Science Festival VD Shivling, ONLINE mode as
22-25, 2020 (ISF2020), webinar attended on Team Mentor
Clean Air organized by Ministry of Manish Kumar New Delhi
Science and Technology, Ministry of
Earth Science and Ministry of Health
and Family Welfare, Govt. Of India in
collaboration with Vijnana Bharati
(VIBHA).
December Participated and delivered an oral Ranjan Jha ONLINE
22-24, 2020 | presentation entitled “Indigenous
Robot assisted vascular New Delhi

Catheterization System” under the
theme “Quantum Computing and
Artificial Intelligence” in the Young
Scientists conference

as a part of India International
Science Festival — 2020 organized by
Ministry of Science and Technology,
Ministry of Earth Science and Ministry
of Health and Family Welfare, Govt.
Of India in collaboration with Vijnana
Bharati (VIBHA).
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December
17, 2020

Indo-Taiwan joint seminar on Artificial
Intelligence and Hydraulics
Engineering organized by Taipei
Economic and Cultural Center in
india, Ministry of Science and
Technology (MOST), Taiwan
Indo-Taiwan Joint Research Center
on Al and ML, IIT Ropar & CCU,
India/Taiwan

National Chung Cheng University
(CCU), Taiwan, Indian Institute of
Technology Ropar, India

Naveen Sharma

ONLINE

December 10

Industry-Academia Partnerships

Sanjay Kumar

AICTE, New Delhi

-11, 2020
December 10th Cll education summit 2020 Sanjeev Soni ONLINE
10-11, 2020.
December The 4th International Seminar on Rajesh V. ONLINE
01-02, 2020 | Photonics, Optics, and its Applications | Kanawade
(ISPhOA 2020) organized by the Indonesia
Department of Engineering Physics
ITS, the Institut Teknologi Sepuluh
Nopember
November International W orkshop ONLINE
24-25 ,2020 | on 'Technopreneurship for Developing ; ; ;
Countries: Challenges and Sandeep Singhai | Malaysia
Opportunities in Technology Transfer
and Commercialization for Developing
Countries' , The International Science,
Technology and Innovation Centre for
South-South Cooperation under the
auspices of UNESCO (ISTIC) and the
Centre for Science & Technology of
the Non-Aligned and Other
Developing Countries (NAM S&T
Centre) in collaboration with the
Malaysian Technology Development
Corporation (MTDC)
November Event on “India Nano Coating Ranjan Jha ONLINE
24-26, 2020 | Conclave 2020
Central
Manufacturing
Technology
Institute,
Bengaluru.
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November
23-27, 2020

Training Programme on “Role of
Technology in Community Level
Disaster Mitigation for Scientists &
Technologists

Neerja Garg,

Prashant Kumar

ONLINE

Centre for Disaster
Management,

Lal Bahadur
Shastri National
Academy of
Administration,
Mussoorie

November 21

Govt. Certified Professional Course

C. Sethuraman

MSME Technology

—December on Cyber Security & Network Security Development
06, 2020 with Data Privacy Centre, Chennai
October, Vaishwik Bharatiya Vaigyanik Naveen Sharma ONLINE
2020 (VAIBHAV) Summit, a global virtual

summit of overseas and resident

Indian researchers and Academicians

collaborative initiative by S&T and

Academic Organisations of India
October 6, Cultures of innovation: Past, Present Prasant K ONLINE
13, & 20, and Future - Stories from Switzerland | Mahapatra
2020 and Asia
October 05- | The virtual global summit on Artificial | Ranjan Jha ONLINE
09, 2020 Intelligence: Responsible Al for Social

Empowerment (RAISE 2020)
October 02- | Participated in panel discussions & Sanjeev Soni ONLINE
31, 2020 report formulation on “Optical Imaging

and Biophotonics” in Vaishvik Bhartiya

Vaigyanik (VAIBHAV) Summit
October 02- | Vaishwik Bharatiya Vaigyanik Prasant K ONLINE
31, 2020 (VAIBHAV) Summit, a global virtual Mahapatra

summit of overseas and resident

Indian researchers and Academicians

collaborative initiative by S&T and

Academic Organisations of India on

2" QOctober, 2020
September DST Sponsored Program on Science | Suman Singh ONLINE
28-October Administration Research Management
09, 2020
September DST sponsored workshop 'Program Naveen Sharma ONLINE
21-25, 2020 | on Emotional Intelligence at

Workplace for Scientists /

Technologists’
July 20, 2020 | Atamnirbhar Bharat — Role of Higher Narinder Singh ASSOCHAM India

Education

Jassal
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July 07-10, 3rd International Conference on P Goel, HKaur, S | ONLINE
2020 Nano-materials Science and Mishra, A Deep
Mechanical Engineering / Metal
Halide Perovskite Nanomaterial and University of
MOF Composite Thin Film electrode Aveiro, Portugal
fabrication using commercially
available inkjet printer
Vol. 72, UA Editor: Universidade de
Aveiro
July 7-10, 3rd International Conference on V Shrivastava, UK | ONLINE
2020 Nano-materials Science and Tiwari, A Deep.
Mechanical Engineering / UiO-66
derived novel ZrO2/carbon composite University of
for 2V electrochemical capacitor. An Aveiro, Portugal
approach for conductive additive free
electrode
Vol. 72, UA Editor: Universidade de
Aveiro.
July 7-10, 15th International Conference on A Gupta, AL ONLINE
2020 Nano-structured Materials Sharma, A Deep
(NANO2020)./ Amino terephthalic acid Melbourne
functionalised graphene electrode for Convention and
impedimetric immunosensing of E. Exhibition Centre,
coli. Australia
Page 92, Engineers Australia.
June 25, Roving Webinar on WIPO Services ONLINE
2020 and Initiatives - -
Sandeep Singhai WIPO TDC team
June 22-28, Science Academies'-INYAS, Manish Kumar ONLINE
2020 Science Leadership W orkshop
Central University
of Punjab,
Bhatinda
June 22-26, | OSA Imaging & Sensing Congresses | Surjit Kaman ONLINE
2020
June, 2020 Materials Today, 2020 — Elsevier S Goel, ONLINE
Elsevier Conference Proceedings M Bala, A Garg,
Lanthanum doped barium hexaferrite | VD Shivling, Panjab University,
nanoparticles for enhanced S Tyagi Chandigarh
microwave absorption, Materials
Today
June 15-19, | Short Term Course on Manish Kumar ONLINE
2020 Nanotechnology for Electronic and

Photonic Devices (NanoDev 2020) in
technical collaboration with IEEE
Chandigarh Subsection and Indian
Society of Systems for Science and
Engineering (ISSE) Chandigarh

Department of
Electronics and
Communication
Engineering,
Punjab
Engineering
College (Deemed
to be University),
Chandigarh
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June 29-30, Certificate Course of Rajesh V. ONLINE
2020 e “Object-Oriented Design and Kanawade
Programming in LabVIEW Organized by
(English, v2012)” National
o “Advanced Architectures in Instruments
LabVIEW (English, v2012)”
June 21, Certificate Course of Rajesh V. ONLINE
2020 e “LabVIEW Channel Wire Kanawade
Communication (English, Organized by
2016)” & “Transitioning to National
LabVIEW NXG (English, Instruments
v4.0)”
June 15, Certificate Course of Rajesh V. ONLINE
2020 e “LabVIEW NXG Core 2: Kanawade
Create, User-Driven Organized by
Applications (English, v2.0)” National
Instruments
June 12, Certificate Course of Rajesh V. ONLINE
2020 e “LabVIEW Real-Time 1 Kanawade
(English, v2012)” Organized by
National
Instruments
May 30, Certificate Course of Rajesh V. ONLINE
2020 e “LabVIEW LabVIEW NXG Kanawade
Core 1: Acquire, Analyze, Organized by
Visualize (English, v2.0)" National
Instruments
May 29, Certificate Course of Rajesh V. ONLINE
2020 e “Demystifying permissions” Kanawade
o “Detecting Image Organized by
Manipulation: Routines, Tools Elsevier
& Limitations”
o “Why you can't afford to ignore
publication ethics”
o “Discover how metrics can
boost funding and networking
opportunities”
May 28, Certificate Course of Rajesh V. ONLINE
2020 e “Guide to reference managers: | Kanawade
How to effectively manage Organized by
your references” Elsevier
May 29-30, International Conference on Aspects Rajesh V. ONLINE
2020 of Materials Science and Engineering | Kanawade
(ICAMSE2020) UIET, Panjab
University,

Chandigarh in

collaboration with

GCET, Jammu
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May 24, Certificate Course on Rajesh V. ONLINE
2020 e “Certificate of Excellence for Kanawade
successfully completed every Organized by
module within Funding” Elsevier
e “Successful research grant
applications — getting it right”
e “Funding Hacks for
Researchers”
e “How to secure funding - ECR
edition”
May 23, Certificate Course of “How to peer Rajesh V. ONLINE
2020 review a review article” Kanawade
Organized by
Elsevier
May 23, Certificate Course of “Focus on Peer | Rajesh V. ONLINE
2020 Review” Kanawade
Organized by
Springer Nature
May 23, Certificate Course of “LabVIEW Core | Rajesh V. ONLINE
2020 3” Kanawade
Organized by
National
Instruments
May 19, Certificate Course of “LabVIEW Core | Rajesh V. ONLINE
2020 2’ Kanawade
Organized by
National
Instruments
May 07, Certificate Course of Rajesh V. ONLINE
2020 e “Data Acquisition Using NI- Kanawade
DAQmx and LabVIEW” Organized by
e “LabVIEW Core 1” National
Instruments
April 27 — SPIE Defense + Commercial Sensing | Aparna Akula, ONLINE
May 8, 2020 Ripul Ghosh California, USA
2020
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1.

Conference/Workshop Organized

Events coordinated/organized by CSIR-CSIO, Chennai Centre
Organised by Sh. G. S Ayyappan

One day “Technologist — Industrialist Meet & Expo - 2021” in association with M/s
TecKXpert Knowledge Foundation Group, Bengaluru on February 26, 2021. Around
70 industrial participants from different parts of India participated in the event to provide
a platform for interactions mainly between manufacturing & user industries and
technology developers of CSIR-CSIO. Also to facilitate the opportunity to industries &
users to know about the technologies developed at CSIR-CSIO.

Presidential Address by Inaugural Address by
Prof. S. ANANTHA RAMAKRISHNA, Capt. MAHESH GERRALD
Director, CSIR-CSIO, Chandigarh Officer-in-Charge, INS, Chennai

Technology Awareness on NILM organized under TIME-2021 by Sh. Mukesh
Kumar, Scientist

One-day technology awareness program was conducted and presented the project
overview and features of Energy Management using Non-Intrusive Load Monitoring
technique along with Technology Industrialist Meet & Expo (TIME)-2021 on February
26, 2021. Around 70 industry experts and entrepreneurs have participated and
interacted.

Events coordinated/organized by Dr. C. Sethuraman, Principal Sciensist

An event was organized in association with CSIR-CECRI, CSIR-NEERI & CSIR-
CIMFR in Launching of “Integrated Energy Audit and Management” (IEAM) activities
for CSIR on December 14, 2020 and MoU signing between CSIR and National
Productivity Council (NPC) to work together on Energy Management/Energy
Efficiency/Renewable Energy Applications/Capacity Building etc.
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2.

Events coordinated/organized by Dr. Suman Singh

e ‘National Chemistry Week 2020’ with theme ‘Advanced Materials’, under the umbrella

3.

4,

5.

6.

of CSIO-AcSIR ACS International Student Chapter, 7 Days virtual meet with
international speakers October 18- 24, 2020

Virtual Symposium on “An Insight on Technology, Policy and Action in Solid Waste
Management”, under the umbrella of CSIO-AcSIR ACS International Student
Chapter, September 14-17, 2020

“Webinar Green Chemistry on Sustainable Environment”, under CSIO-AcSIR ACS
International Student Chapter, June 04-05, 2020

DIY: Waste to Wealth Contest on World Environment Day 2020, under CSIO-AcSIR
ACS International Student Chapter.

Poster Designing competition 2020, on the theme Lab Safety & Ethics, under CSIO-
AcSIR ACS International Student Chapter.

Rishemjit Kaur hosted Women in Machine Learning Session on “Deep Learning for
Natural Language Processing in Low Resource Settings”, ICML 2020 : 37th
International Virtual Conference on Machine Learning, Vienna, Austria, July 12-18,
2020

Events coordinated by Dr. Pooja Devi

Coordinator, CSIO Virtual Tour for School Students, February 11, 2021

Coordinator, Competition on Innovative Content for Science Teaching, January 15,
2021

Principal Coordinator, National Science Teachers Congress (NSTC), India
International Science Festival (1ISF-2020), December 22-25,2020

Organizing Committee Member, IISF Curtain Raiser, November 27, 2020
Coordinator, CSIO-INYAS Webinar Series, She Inspires, November 21-23, 2020
Coordinator, JIGYASA Webinar Series, “Let's Talk Science: What, Why and How”,
CSIR, April 20, 2020 onwards.

Coordinator/Moderator, INSA-INYAS “VIGYAN SETU” Webinar Series, May 2020
onwards.

Events coordinated by Dr. Prasant K Mahapatra

Organized Industry-Academia Meet (CSIR-CSIO, PGI, M/s Allengers) on 17
November, 2021

Reviewer for |IEEE International Conference on Robot and Human Interactive
Communication (RO-MAN 2020)

Events organized/coordinated by Narinder S Jassal and PRISM Cell, ISTC

Online PRISM Awareness lecture during Workshop on “Industry 4.0” , March 19, 2021
Online PRISM Awareness lecture organized by Institutions Innovation Council (1IC) of
CCET, PU, Chandigarh, February 19, 2021

Online PRISM Awareness lecture during interaction with School Children of
Chandigarh, February 11, 2021

Online ‘Innovator Meet’ organized by Institutions Innovation Council (lIC) of ISTC,
CSIR-CSIO, January 21, 2021

Online PRISM Awareness session for UIET, PU, Chandigarh on October 5, 2020
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¢ Online PRISM Awareness session for Chandigarh Engineering College (CEC), Mohali
(PB), August 20, 2020

e PRISM Awareness Interaction during online expert lectures to faculties of

polytechnics from states of Punjab, Haryana, UP, HP, Rajasthan of STCs organized
by NITTTR, Chandigarh during 2020-21
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RTI IMPLEMENTATION

The Right to Information (RTI) Act came into existence in the year 2005. It applies to all

states and UTs of India. It provides the right to any citizen to request for the information from

the public/Govt. funded institutions, schemes, etc. which must be replied within the 30 days’

period. The concerned officer or deemed PIO is liable for a penalty of Rs 250 per day of

default upto a maximum of Rs 25,000 per application for providing wrong information or not

providing the information in time. It works for greater transparency in administration.

The CSIR-CSIO RTI Cell comprised of following persons during 2020-21:

> nh -

Appellate Authority
Transparency Officer

: Dr. Shravan Kumar RR, Sr. Principal Scientist

: Sh. L.S. Negi, Sr. CoA
Public Information Officer (P1O) : Dr. Prasant K. Mahapatra, Sr. Principal Scientist
Assistant Public Information Officer (APIOs)

The summary of cases during 2020-2021 is:

: Dr. Sanijiv Soni, Pr. Scientist

Year 2020 - 2021

Application
Received

Rejected

Accepted

Transferred

15t Appeal

Referred to CIC, New Delhi

106

( Including
Transfer
cases)

00

106

00

07

00
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FY 3y AT - Fe-qd dleAfafrar

HeEIEINR-Dewamsat & Fes-qad G (FW 39swor Feamw) w7
HET T ¥ FT5 99 HHA T ddhelld & &9 H FH T @ ¢l 39 WA
$1 TEAAHT FARFT P AT # AN, ufhAEt, dwedint A ST F
o F@ & davar ¢ 9HE IqauE afafafet & B, e, et ¥
for g 3k sezites & e ; g i oA, gque aROT, EEEie
3culea & fav sl Rew ; e selchnfs gquesor anfe & faw

I-fAfawa, g @dew ; FN, ya oHa, ag vquor famor, fegsh
fa=or, fremraiee, e S SE A F AT gaweedRes W
&1 fBemeer anfg anfaer &1 wal W wigy Ffeew, ar 7 AT yorrel), g

st. . 3Y. Ryaferar $ o F e fF 7 3k T dWR RArea 71 Bewa, fd dvs

vvdatta@csio.res.in aca ARET YO #1 ReEd, T ges 7 AR Fer§ GO Fr
fawra, ay fAvEsm® / YEfRFor suFer #1 aFE, wque e & fav
Rffea/3cs wrYdefas wwmht &1 Besa e seaue @ 3= 3@
fedwoneas giawsd, ey fawfor, afieor Qe sk gelh, @Bed sk
ag S & fow wael seuel & weae @ st gafsera ¥

qot aRZNSrTe:
HET-9I9F dvd Haed ¥ Fadrfad yomelr 1 fawmy

TRIRF TR & AleEr Ala Ft gaaceefled TR F IS A o W
TGS HFA AT Fers yorelt w1 Bomser ik fawma

oo oE-daas FaU-TaIar %A

S aRFSE:

o efier geryl $T gaT T A GASH F AT gaue gomelt

o F-U & fAT gEdt 7 A

o SAFCIERF Yo AHT HR TATEIOT WIRTT IUFOT

o FFR AeH-ABE & AT Fal 3 FfeTal W sAFRReF Ffder & v wgy 31k
ORI ED LRI DI

o I H ol aTq F BEFIG F AT T BT AT Bu-Few caewhd

o AU ¥ FEIN Sud & T TF FAA BRI F A

o FEISA Icueer AR AT wquF awrE F favw 2 & yerdfy ghfaafer

o $-3¥c RusHiaT FEe # oy BeFra & AT AaleFas T Fawee T F=Vor

o HfFasa ey farasEms / YEfEor suwtor #1 e, Rew ik goada

o YguF &ROT & fAv Ri¥casics wrarsefafts anft #1 Basa
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TIISHT TFR : HETFAl H{EH

3 GﬁQlﬂ 0366

: BT, FAFHR TH IS

suaﬁa?qﬁﬁmﬁg‘éwﬁsﬂw%‘:

o TAffe TUell & ACE 1 Ao foram 731 § 3N ASh TRATANSHR 3YRVT & ATETH &
el RiberereT TAaEIEhIdT &1 3UANT &leh FHaT el () & algAE & foav gfdaeae
Alse IR TR I g

e 3HG 3HaTEr, 3N FURUT F fOU AE 3USOT HIISTHAT & e dTell PiFdee edol g
0T Fles Thel Tt & fov dar fFar amar gl

o TFCIERITE HaT AR Ffd HAOR GIStelel &1 SeTHAT Hhelar des qU B ar=m g

o fEE & T & IoTEHA Rewet 1 Ser AR SRS & @Y oY e < eI &
AETA F QU R foram T g

o 3NN & Tholel & T YANIRITAT Tohel o Wielersy Al fohar I g

. mmmmammmﬁmasmﬁag
RAfeh Hdeel ahfad el & U Teh Urass [@EecH & Thihd fomar o |

o fACH & el & HOYU A ARAT HaT AT FEAT F Nersy w1 qdaor R I

o Refa ag Bedt 3t ik owe acg g gomet
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TRURF T & AlEr AT A FaFeeed AT H HYIS FA 3 WA
Halel hedl
TRIITAT FHFR : guFrel gRIlsTar

gRIISTAT TEaT : dwerdt 0016

YE YRS IRARS AR AlSET Yol AAT 3TRUT &l Felarereeien g TR YT AHT
YT H HOIS el o fIw A RAS IRASET H Foar3s ek gigde fAfAes, IR,
ERATUN Sa@RT TS fohar arar o7| goacieeies fSarsd & argsiiaid ¢el ®Ull 6 JHear 4
fAyea & fav f3omss fhar am@r & ot g At el # AT AR ag Jeuur &1 Uh THE
HRUT B el HT GHA 31 YT FAT A § Th § ST6T AR Yol 3cUel gl &l 7T Ad g
$edl soh, HIIAT Wele, A 3cler, AT, AHT AS-BI5 1, Gell Tolel Ffafaferdr
IR e @EE i gsfolar| fafdest rawtaecAs AfAHor & fav @l #@set AR gers
afafafedl & ¢e 33 €, St gar & Wiicpele Hex (AwA) & 17 9fderd T #1 Iere I ¢,
o IRUTATTET WS dfivA 2.5 # gefTr g gl

WTEMSHR-ATHINSIT & 39T & TG F Fied R & YT 3R Aiepele AR & A & foavw
URURS Yol AHA U &l Felareieeier sE¢ AT # Fhordqaesh H9ds fhar g1 3qepor
¥ gl &Y SR @ Uh FAE IR AT g8 3o gl g1 §&l F Bl AHHR & FHRT, §ioR
& g & 96 ST ¢ fOEd 33d HUT 3t A A FuS H Hd g1 WiEhele HX & AR
% 3MARIT 9Tell & HUT el & FHUIT T ol & AT 3R Herel gl &1 ARAT ST HT ge
o MfAF g 3R IOR &AAT § S HRd WHPR & “IAcAHIR 9Ra” 3ifdas &
NITCT I

TGS HFA AR Ferg yorelt F1 Bamsar iR Fwm
IRIISAT FHI : AT Jfated

TRINTAT HEIT : SAvdt 0382

g & asf & U/@Fry 9 Uool ard Udie & Qg &7 f&em & S aa aror eMerehansit 3
Hafedl 1 FEar # JISC gefy S IS §1 HHRN AH H U5/@H W AGA Tl Jaer F
g T FROT Ig § F S HAaRY W FF Ha &, I8 98 FEAT & AT JEA0, W @A
M P Fd AT RS T WA §ARM FT BT &

3 Ust WY ers WU THEIBN H HH A & v [@Af¥ee iFadl a1 HereHl garT $o gAad
P T & Fes & T IR # gy 3cuer H, IR TUR-3maRT IgROT &1 HUh-
MR 3U0T, 95 & ool AR 39T & g & a¥or W @R wa g1 avor & sequieafa
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3YHOT & Thfelel FT FHROT &1 Fohcll gl 38 ITaRed, AlSEr 3uaor 95 & ao & st &
HIZ A3 Al I

AISET 3TN & HIAGT FI, U W Teel IAT HTs & HIHTgd 3TN & Heg § gy foham o
ThdT gl §HeT U3 I AHRIGUVGRIGUT T Ufhar & v YTe-3memRa dF (Farsehicex) &1
SYAgRIdT $T SAMdel I &A1 higd fhaT g

YTC-ITTRT FeNS (a7 HhfolgH TolchId & WICICBY I JIAETRATT TR W Welersy 3R greor
fohar o & 3R I 9 I T 3@ AT & ders gAeEl # OIS & faU sl e gl
A 39 dF & faU ¢ g i & faw off 3magsT fomam g

o . oE-dfas GaU-vaveT FREH
TRENTAT TP : FICHIATEH AT THHT T TRINTAT

TRINTAT HEIT : g 0101

fSramar, derfae 3R @@ sepaue aRve #1 ve gHE faee 3n3ed vk g1 I8
HTHIMEIHN @RI Tepell deell H I+ Ypfd A AT e & v regey, @easmEin
3R 9RA & AT JU HA @R U 7T Ea R YE AT FRHA g1 5H S-S
HIU-FUTAT FAHA H 3¢Hed TIH TIgol AT 3. guads, faae wa dedifenr &4 &
foar ar, fad a¥ 20-21 & o & #eA & FEufd ¢&r 8, Topell OEl &1 3o ]I A dg
AT &1 39 95T, 59 O & U TEY SRR ITd ey & T IS H g7 AT, SE r drer
e & Siisa & fov WTHNSHR-ATHIMSIHT 7 Toh AT ATAAR AWl Y& H, "deH <heh
WEE: F1, F4 AR K" | A6 A, T F U HTHIEHR TR W o 1 241 @Y,
WUEIMEHR-ATHINGIN T GgeT W, 36 H@ell H AT AR Fr eiga FHAT & fav
Y-GS AeTel FART AT AT| WUHISIR-ATHINEIHT Toh 3 TSAM-TETS ANAR H@ell &
fow afsha mefier 1 8, o8 fSremar g-cge daar X o s &0 foham ST &1 59 s@en &
Sha faae, #ifad, e ae, seifaafer fae 3k A R @ a@efda il |
It / fICRrepr & SRTHET 12 SITEATS Qe &1 39% 3Taldl, 3T Sioidl, 99y & & oE &
fAYHl 7 T FA & v, FfAs-19 & AT @i & @e, a6, ggd, dafas ggept 3R
HIAS-19 I HHIEAT FA dTell challnl Pl FHSA W ARISe cgrea= 3mafda fFo v ae
A, THETA & Y FAHAT A9 R GEARR el W, Teh [STAE-TETS Sl Y& &I TS| T§
HGe 15 S, 2020 &Y YE g%, A 30eT T A Fley AT 23 e ST e
T gl

ST 202,500 AR 9000 & 31f¥eh FaEhERT & &A1 & AU S & gagd Uelel &
ATETH g Ao o, Rerhl, AR 3R A A Ffed IS FEA H gRt T TE |
& & gl TSAT & TAdITH, HAIwH, Tl & AIHN Fholl, ol Fhell 3N Twer & ot 3R
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RIgTRT 1 3@ S@em & WY AT §IT ¥ ST AW A FIMAS-19 & ENA 30N It & @
ol & Wl ST B gl gere @ g 3R e qoet forerar fr dEhfa o der i g

W U AU IR, Add RO 3R T[T TIFed AT FTURT H TFSTT W &l A0 Tl [aiad
fohw arT &1 FAeeRe 3merRd J=eT gehrer & gEIST IaURUT H FHSA & fav f3emse o aw
1 38 JfaRed, omET & memdr Refor g ueh T Iuredr, WAR R gEgiee Foll, oo
ITAR, ol e ¢ ugare 3R Aeifcerm X yanncAs Aifsay W afthere srgtfaar Rsfaa
Fr Sl & ATEIEIAR-ATEIEN 5 Refer R o & v wifas -19 F AuEsnEm
A AR e Reor & fov 3ifdee @l @ gfafaar o smafaa @i

Tefie gerdt FT gar oeTet ve qAer F fav e yomelt
; FroasmsH

. TgHgt 0026 (eFF 1.4)

HTCeh Gedl T GOUANT ar hl ¥ e FAT @ ¢ & AU U Heve W@ ¢ AN 5@ &9
TS AR AT A & AdAdH 3Ty sl & AR U A ARSI 390 U3
RIS FeaeH Uae, 1985 (VEIMITH) & dgd Gof Al & qadl §ad 937 HEAT Gof &l
g1 A 2 W gor 0 Tl ATHGT T SeTIer giar foEar €1 92 YA 9 Al gamsit & v
¥ 3T Gy AUl T AIhdr 8 96 St § 3R 38 TR A Vohad & fow A2l geredf =
T o9Tal aTell YoTell faerfld et I 3maTHhar &l

g # @l ARfier vert T AT SeneY arelr yonferar A o Sgd HEI § AT AT AR e
# wga Jftw @Eg AR wIw aear € R v & Sfew 81 ¥e yonfodt sftwaR smefaa @
3R 38 FROT ¥, TUET a3l & Ghdl F Idl ol @A77 Fhal AR Zog HARAT
aRfeafaat 7 sreqgion, XT3k garfod #er R g &
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ARPIfeFw BT &1 vewiREed de-37 ik Wa [ea=

39 IR H Teh AU YR &l aARelead 3eFeX fawfad forar o g1 § Sife @ smaRa
g 3R FHfAT FHAT AR A A HERISHAT F 9o @R R w@de aRome dam &y A7
deTd T ST aTel 8IS T HH Hl & ToIT YUl I Fl138 ITRT IATAT 31T &1 3YSoT
A @eatar ARIRUT 3R GROT & U Fad Solacii=ay gl 3R JHEE0T Far38 3menRa fHar
SITUATT |

et 3fUarEor & fov v 3MSIHE MR Alsger ahf@d fohar ar—r § 3R Forss wafdefad
a1 1§ B1 T2 & # fAedAa ured & 3R R ST & Fo3s W 3mells X Alsg
T FHAATYIF 0T fohar a1 1 Tg yomel sgd 3TN A i R, 3ifAe ST
AR 3w scue T 3UH-319e T W& 9 amar fhw FarEs ) aRonA AT
&E wFha &, S R 56 3@ 7 qene v Fifas-19 gfaeyt & SR AR

o
E .
o !*;

Reetar el WeeRy 3R RAfoed Neena & &9
AT ¥ AU & T AHAT 3YHIOT A AT, ga1d, Tehrer, eafar 3nfe Sy fhay off doha
FI Yo el & o0 Sgalr ST TohdT & 3R S 30 Fa138 W FART 3R Al FAT Tq9a
AT gl
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Y- T 7, 3Hh TG, FAY AR Aeh ASH & A H 3R J0ET H aF Al B

III-Tr T T T AT F AT GTAAT JOTT T 3T Folaciad AR TIPS BT &
o f3ose fovam T @1 & 3R Ig Aghidd WeA T o 3merRd g1 ATSHhIaai &l A7t
¥ IERT S el & AN o & ol REq o ol & Arr & Sfar o @&ar &1 TE
f3orget 47 Tder W IR & I-9 & FHA B TR b AT 47 3R 7133 o &
= gar & e gl ¥ e & fBesd # Regee fRar mar 3w deas
TATeTSoR (VNA) &7 3TN &leh AT [T I | T§ TOTell of#sl l F#T fT AT & a9y
4T T BT oA IR A U ARG IR &1 AT B T B A H Gy &
Y U ST dT 3elAle g A FHAT G S ATl YUl T ool fSellse Solleh
INT A BT 7 R@rr r § aur F1F gerfa | B

Tea sample

Patch Ground plane

Microcontroller VCO (4-8 GHz) Directional Patch
> |  Coupler *  antenna

Power Detector

Substrate
A=y e R

I A AT Y IEHTY

FAFEIFCTed el AHT A TATaTor FIETOT IqFHOT
IRIISTAT THR . HTARF (TR TRIISTI) (FoTHTEHR)

TR FEAT . THTAYT 2011
TRINTAT THE 3T, HANT FHN G

Yl GH YU Yol ol AT el H HAcq Al ¢ iR AT T HrderdAdr d gur S
g1 Solagedied st fACIRIET f3arsq 4o & HUll & gal iR Toh Ferer clish & GO
T QT Al H FcITUS 3TN g1 DTHNEIR-ACHAINSI, TE6C H Toh §SHeq dlfotal
e ge-¥T soFeefes g e fBomsa 3R [Jefaa frar o 81 98 @ae 3Rk

HET T U & 3cTes] Al § S Yol & PR & HUN & HeJIId H o@mstaT se} il ¢ |
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IRARE alt & 3c0eet § 2T AT G H JoreT T @l § 3R I B g g &
U & HYSH H G 3T UlCh| SAFIE eh TIZT Aol ¥ IcUoed AR HUT Yrehfcieh &7
¥ ARl # Alsfe Y-Hoil & @Y AT S1d & 3R Jd 7 Frel &1 F A d5 S g
el 3ueor 3R ITAAAT AlsT Yo qAA AR wTERoT FEr & faw 9xor =@nfeier
Rieed & 3R R Tk Tg3eaefT Ig-FEraar gred 3TI-4vfl geiwrgieefesd s gormel
Ul T &l YEAIAd daeileh ART H Ueh g FI 3T Iodd g 3R Ig gITawor Eeqor
3YRIVT & FT H el FI el H Age HEM| Ig TS 0K, TS 0RA AT 3R A 5o
33T IR TG WHER & AR 9Rd 3T & fov e #Aga 3uafsy 3R
e gaTeTsT grem|

e Al 3y (dew-arsw) F AT wal 3k el w saFdRRs Hifder & faw
arey AR Safarfistor amEh

IRIISTAT JHPR . oF- 8139 (fAereT Alz glsi#e )
TRIITAT FEIT . TEEI90031 (see 911.1)
TRIITAT THE | BT, HeANT AR G

- FAEEAT g W §, TR HiolT IuHEAst F ST wE w8 W@ § A
JAdT A dlel I TGOET Bl AR Gieoldl Ul il & AU, @eg FHEROT 3¢ H
gRRETOT, HSRUT 3R Yeh-ash [AEdR e 3maeds R § o W foar Far aer
AIRT| 3T N R, Bel IR FeSTAT TR gl dTell a&qU ¢ Fhifeh 3eTeh Fcish Hhels & dlg
i Shfad @d 81 9 8R-8R urpfash 37 doat, Il gl AT i 3oleht Fael fohar ST g,
AT ST § IT IMHAR W TAAT el & SR TS 8 S g1 Fedl 6T hers & aIg &
SiiaeT &l delel 3R Tohel & Sl & TIT, SHAT @A X Hl JUTHHT HH el HI TIIRA
g1 et 3R Tfesral W @ AT W@ &X H FW FF R 4T §, 3cUIG & Aeh Sided &l
Jold H JErIdr &dr gl

39 F A, A TWEI FIET AHM F HL-TY Aoh-olsh, W97 Hed AR FIE
faRIvansit &t e & v v goecRefes swm maiRa @y FIfds gumel &t fBamse
3R Tl fohar I 8| Selagiediear Hifea faved qad Ferel 3R gerrdr sifear fafeat &
T e ¢ Sad AT gl fr F7 A9 F @Y 3T THEIdr gied S Siar § 3k safow,
WIhicieh HETEET AT T gl &1 g THAaT IR A HA THEIdT & WY F6F Hdg N
IfEar FHEIAT I TG FHaksl Fald Al § S ARG gab 1 @i argerfadr fufas
&1 RO Bl [Asfaa Weifihr i @eg gHEaor 369 # T faerme SeR &7 ¢l
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Ul & HR 4T3 FT gar o F AT A B gAfSier Bu-few cdewia
TRINTAT FHR : FETIET et (S1eaeh)

TRIITAT FEAT : AT 0375

Hotel Higd STeT WAL T AR U] HGWOT gl $R H Teh 931 FHEAT | AR aReed #,
e Uod Ul H I, Jofaww, wifAgs, FsfAge e afgd o arqst & 39 &R &
HGEUT § YA gV &1 SAfAT aelt B T@ud & qro-ary gfad aEr 7 FY A 3uaer & g
3eTehl Yl ofdllel & foIU Us-g-Us fSeariel Tolehld glaT 3Maedsh gl o ar3il & Heuur &
RN, AT, @ 390 HT e 3fe fed e fARG & fov SFaer grr @ §
IR I8 3= TE T TTQT &1 GHAEAT FT &6 FHad FHfAd 9T & THS Thd &1 ST 3TeAaT,
A UTIHT & g ueh & Bl B HUS @ GG Wied YT BEdl H 3o 3T 3ureAfd
&I HROT FoAct &, TTTH HROT 3aq it garT R AdTa ¥T & 3R & fear amr §
JEATA JEATT HSSel BT MR SAST NAHT & TY Irell H AR GrcI3il 1 Il o9 &
foT dhadgds Fiea aufAfa efSceaior 1 Thihd war § dife F&d weErel/Eeen 3mamRa
fSElolael dOT FCT &1 39ANRT &l HGWOT TR A AMGT o1 Fh| [GHf@d AT 00 &
quifAfd @@ 1 AfFIRSAT A g7 AT FARTT AT 8, S ITAhANT gaRT 3eTeh
AT H FION §& o AT AT 1 g fow aw fAfadenr & @ sy argst & for 9w
ecq T gl & v v aiéaar sworeeX fasfaa Far = g

o AT DOl 7 OART g

o« AT . guifAfa Aol 31‘1? {5 RBasa

o HAYT I . SeeguUU3l @ HIAT

o faeevorT HHI . 2-3 fAeIT

o W : FoR T

o TR . 5 dr 31T usreeX / Sl

e dold : 500 I1H

o raerdr . +.0.50 Figure 1:%3@3##1—?1‘{3#@#%@
. % - . s 2.0 AaTSe ¥T, HMISense (HTIRTEE ER)

o NI AR : guysTr 2.0
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SESH-UET ¥ FSgieE Sud F AT vF FUA BrREATes F @Aew
IRIISTAT 9HI : HETIAT et (Svadk- vavdi)

TRINGTAT HEIT : gt 0421
TRINTAT 7T : 7. garr dat

gIE3Slel Ueh ded & &9 H 3R e A & & & (T 2) WA, TUg 3R Taedle giar gl
AT () & Y ool (G8eT) TR gISgloleT I AR AT H Foll 3cUeed X gl 3MH dR
W, BT I F ol R, &g Ffafshar & wererer 286, 000 S T 9fd AT fAsherdT &,
St adAT # 39T fRU ST @ Ul B Joler H 9gd 3F g1 S & 3eldn, $HA e
3chee fAAVart § SR (i) SHHT 3T Sl gedca/gedd T (120-142 MJ/kg, Siefer el & faw:
44.5 MJ/kg) (i) FF SR AGHAET (iii) 3T gg«T FaT (2.86 x105 J/mol H2) (iv) FIs Awrerd
gET 3UIcUIE T8I 39 YK, BISsloled ol Ush Tawo HAAST & U7 & &7 & 9 f5ar 1 @I B
$H® 3cUG o fAffiesd dAdT H, BT Selagihiasd (figd) o fa@sa & 3eggpa (T g,
ST T Here 3R [EUT BT gelagls & T39MSeT &I 3MaRThdr gidl ¢l 39 IRASET H, g4
fadFa/Ersgiade faftal garr suaffud 3R aereer eIy Hod Agss Adiegaa) & fasr &
feem & e R W} & IR gl Fr FEfEa e arer f3dr 3uoi & v wier geacis (M%) &
T H gHA ST X @ 81 $HP Al 3o Folagisl dI STl H FUR & AU, g7 Tg-3cRF
AT garT W-SIfeT 3R Fag FMYAT FT ST W 7 ol 39 QA H gHAA ASLISS AdAlegaas
HI T 3IcH, TARAITS aAdiegaFay (Au@CQDs), 3R 2D am@ el (MoS2, MoSe2, 31fe) &
gomam Bl

9 2: (v) Etched GaN, (b) MoS2/GaN, (c) SINW # SEM &fdail MoS2 T 1T SiNW # TEM
B3, e 39a Refegas TEM f5er Ramt §

R 3: BEEITSRET I sar ¥ v @ darar
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U WY FESS 3cuieA R 3RS St F &Ror v 28 @ AR
: HETIET HT (CHEHN-5ecqET)

;AT 0432

(%4

a

el 2l R Sfigel & dRdca & v 97w ges § 3R AT e I 9§ AT Aeid 3R
g1 TP T FAAT (A AR ) A IS Qe 3R TR F ¢ §T FW A FAW:
3eTehl AT 3R IOTEET 1 Ffd fohar §1 &S Frdfoieh Touepl & 38R Touehi ($U) & &
g foham am § S T ddemifedd, gan, safFaad q@HTel 3cUlg, iG] $HG 3ol
Sharesr suet 1 WAT 3Mqfd AR 3% 39T § gl arel FeT o & TR Faeo 3N
AN [deul & doll ¥ A I 3R eI T@ad &1 & FROT § fF Blel SoFcIh AT
(M) ST [a@se & ACTH  GISgiolel T SGcald HI SNARHA U & IYANET H HH Hlel &
v ganfaa sfasy & wEAfa & & & #7&r = g1 39 aRAeer 7, g7 3mfse Jo 3R
ETSSISl 3culesl & HIY-HIY 3UaR & ToT $Herd, B, Tholael, 3R oer gemrdl hieisdeacs &
T H Si, GaN, FTO, 3fg 3 3rfaree Feeed W AfAee dAdiiggFay T TAC ok 2D
AHIAT gTCFR & AT &7 G H e X @ g1 57 [Opfid geiRgdal &l AT faofad
MXenes (Mn+1XnTx) & &Y SolifaX fhar STem drfe AEEll & SFd@R & AIA § ST
YeWehl 3R BISEIeld 3cdlcel & HIY-HTY 3YUR & foIv gaTdl & Jef¥ g dh| Ig IR 58
& # gAereer 3maRa Wielesy & A i 3R 3R B

R 4: PgdsFAed Ja Rsnea 3t 3afdse s F 3R F v ReEfa 28 awH@

$§-3rafirse gqadwor WEe #A POPs 3R & fav sisikcaas SERS WeHec #T S
: TETIT HGl (3ecqHITHT)

- a7 0407
: qrEt YT

A $-3URISE Yoreshol afAfafer & & fasraelier At A 3, ol emqIt (arer, €,
HsfAgd 3R FIfATA) 3 & QT g6 3R ACE & gquur & Fe1 &ar &, o Aetg iR 7
39T TEAT @it forar s § O aRumeaease @mrew # @aw g1 sssiieass, 3R

208



diciFeileles dsfhaged (ME), 3fd S TRl FEHe Ye¥e AT @@y & fav
glioleheh Ye¥ehl H & Teh §, Fifh WE AWl (Hisordl, W, SelaR, 3HME) & ATLIH & AT
R F 3T T giar & OEd iR AT 3cdeT & T &1 T & eTaT H Sh &
QAHOT H A U & FS ToAT A g1 G F 3w T H RAC & 79§ 5T Wwsel F
g & A 3R gl & &3 F dleidaRiees aefhage (fdE)) & 26 I ’8F gl 3R
el ARl #T 3TT T RN IAT §1 3oAh fARRIWOT & FdA dld AT HIE 3R
TR TR 3T HIHACHTH-ATT TAFHCI Yool & A1 fageivor & fov 396 ag &
ITUR W AR X &1 grenfe, shel/vany R_fr #gel 3R @@y o arelr g, 3R 3R gasar
P NI Tl H T&TH =T8T alal gl

AT IRASAT H, §A $-3URAST GFAAHRUT TS & U & U IR AE & ARFw A &
JelHI F TS W IONcHF/AHCHS fAVT & fav veh FaX yomell/dehelish & fSirssT Hr feem
A A W 8l df TUhH Tegies A FheReT (THS3RTE), 9Aiawor fagawer & fau d«d
3efohel TRl H q TH g Hifch Ig 3T Ugdlel HdcaAelordl & @y fARrse favawol & faw
U4 EFEROs RN g &ar g1 38 UeR, A ddedld 6 Hagalddr 3R
TIACHBAT B Tl & AT o1 g, FdicH sicH, 287 WHdT o faffiee wasam
Hetee ARAT R I} &1 THUTHSUCSTH o9 Udh &2l Ugol Wioil IS 237 TATIAT FT T
T §| THAUSHSUS THSHRUH H U 3PS Jofd FRaE Yald Al § AN g7 95k yedd &
T vATFEST AR g Ahul W e Hehdl I HH FT @ B

R : gt & N3d F1 gar S & faw SERS
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HafFahiga ag AEEEHF / qEfaaor susr F1 By, e Ak weme
TRIITAT FT TFR : Tg-fawra aRIisTET (Hieerd)

TREINTAT FEAT : gverdt 0032

HRA & q@ll ofgd # FHIfds A # gefer ¢&r § fowes aRomaeasa Rifscar setesn w
HR UST g1 Sheeligel gl HAET & ¥ AfShel Fh HIids dRRE Jobd dlaealvl & HH 4
Ieg f@E F ¢ 3w ARFT wdel § 90% ARFH dw@Ad ¢, ur a8 @ew @& ar
TN, T§ T R dfd g1 a3 397 & SAGIR a’r-sh?rmm?rgtrifl 3Ty,
ﬁmwmﬂﬁ%‘wmﬁaﬁﬁwzﬂwaﬁquwwwmm%l3ﬂ<‘rT
g &ell # A FPET & HHAT A &A1Y, 34 fav Hifds A @ wsreer 3 el
Gceld gl STl 81 $HE 37ehral, 3e¢ Hifas A & gelral & v qoi fS/areT aer arel
T UG USAT §, S WE o H A NWeS g §, 3R W32 F WA g g,
e 3% FOReT W AHhRIcAS JHd ISl g1 ddAE H, 36 g ge, 302, amseay
anfe F WA 3R aRRE HFd g1 Yo A & AT RS Hisper FHUE A& g T
AP & ded AuEsmsst 3R ERaEET te gy & Oy v §, Sger a5 di-de
g TOHAET Tehelich Yl oRE T Ugell WiEae arg RS FAUE & o "d-de” =1
fear s & 3R ¥E 9y 3UUR AR YERERUT & AR WON F IUAET @ E, oA
enfaer g

1. I@Er 3R

2. qErafas Ehider

3. 3RF fheex

4. TTEYIT ey (dhfeas)

Ugel el TROT dRRA & QU RE F A€ Hld W HH Fd g, Sidfeh aAr wor heeRar
(Fhfeuen) & fAT gar §1 ag & d-399R & TR UM & o6 Tg 3UAERAT 6 B dles
d% TgAC Bl 50 YR, AfFH/SIHF el e 3 geaT arel ARHANS F e @a A
Thd g1 farsy uray d Farford & 3 aotet 1.6 fhellams §, Il Fhor 31 & HR & T
gl T IR N W iU & 16, Tg 4-5 6 ah AT FAggF Ae) g &, AT & 916
SiFey 39 gl Thd & IR IRHA FX Thd ¢l Th & AWM &1 39Aer ar ar ar T 3w
3UATHAT 3N B Mo F IUAT T F Fhd ¢l 39 I S H i dr a8 T,
T8 T ST fr ST Th| SHFT 3TN (V) Shdsh & T H Ugalad AT AGS f3asq
& & A fHar ST Fhar g (@) NN F AU w d1 ag w1 HeoRiua (@) Fifds
AFAT, TFager TR EhdfST e |
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,T\

Air Flow-

i f-de: MR & A Raa o Basedraic Basw

ygus IHawHAY & fav Rffeasics wreidefafts amad w1 Besa
: 3gghT grEifaa TRITAT (TaeEd)

: vgewyt 0571

(%4

a

3 IRASTAT FT 36T THINTHE, TATF 3HMMe Agd dY Jg¥hi & &RoT & far Mfders /
3Tz Blalhefafed Al AT §4 ¥ cef@ud sE3ifeaEs & [{ef@d 3R weRkid #er g
A gegrude 3R Ald-aie AN & AegH ¥ S 2 [Fefda fFar § 3R i e &
fahrar & AU Ak FIdaT X 37 HIET FT eTgfad har gl
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R suFEr R - Fes-na vig@ffrar

Feré-39 SefIfFal @y Aeaa: R &7 6 Faf F ag ;A FTWa F A
FE FIAT ¢ 56 WA & 9 FN-3cqg T q[oraar fFeawor F v dww ik
gt & fawra & fAqerar fewwar g1 9qg # FR sy AT g
IR dw W & fav e git-smuRa coewint # ot qarar @1 5w av,
aa A% IRAeEEt # A e ¥ AR A\ e oReeew § e
HraandaR Aea aiAsEm, aed ¥ ¥ {9 99 of@sae ik e
Reeee anfAe §1 g & A ReRa v, dfises s deg
TSI F WeF ddll # IS Ao AT F AT AR @ wyan s
AT @Y. aRET AF WITUFIOT (THUHTHTITS), 75 fea qarr Wz wafafksa w3 T
amolbhondekar@csio.res.in (M) m*mwww%l

ST gRAS=T

o HRAW W et # FEfFaAusa anlRa § 3Fad 3R vwewo & ghe
U 3cUfT A FA & & Qv dig@fh waTe

o T fAemEe F AT wa WFERd raia awedler w1 T

o Wraardar-Bioed @ey g e yorelt 2.0: Boea @y guan Wéw, @ey
Ffaa Wit F aRedT afca F1 fRavor ik Bfoedsor, e Sfew geawa &
Fg-a1y fEpRTer efosa &1 393 &F ey B IR &=

o AENAET wiaor & AT qide quiATh @1 RFEw

o PRIARFAS dW Bama & v @ Atsa 71 siiftera Regaer

o ITERPRT gefocla &1 379 & gU fFw if & o aoal AR ARt #
AT F quR F AT 3eerh @ wFdst FT oaaror aui

o ITTATEl H IRAARF A F AT FA awTd qTelt gAROr FRATeASar aEft

o RBFraad & FWT TAHHY (FAA-W3E) F AT AdAFT UEe-IH-FIX B
CHEhIe |

o T # "RereiFaa ff FARE F Qv §-des wre-siraRy

o FIfIS-19 FT qaT d & fAT AFECAFH AIA-Fell 3TFIOT
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AT @y vyeral # seifFaRaea asfda &1 nedaa 3R g@wwmwor & g
THS ST Bl FH Fd & AT ddheilhl gEALTT

gRIIFAT JFR ; FeFITEHT Raaifea
gRIIST . : TEEdt 00313564t 2.1)
IRIIFAT JHE : 3T, AT & siSHET

- (FEifFaiaasd) -ta-asfid (@UATd) & 3ideld 3R aRged Te 3odd Ioshl Us
ANsFe (TMS) F o AR FIT & Toh SEAW TAAR & 9 H TSR fhar a1 &1 #AYAT
3R oo AT Tfied +s U e A JpUH *F v AeifAd 3w H vells & AU
HecaqUl g1 aoHe &, WuATd & foasedor, @AY &7 & aEsHTATS UH gHlD &1 T8 59
oIS &, Y §7 & HRAT T derdt & et A HivATa F gdr o9 & fow 3ueor
afed T 3 3R RAgweiy dlier ReRd fFar Jwem I8 S AuasmsiR-SuhaRmRams
3R ATHIMSIR-ITSIMSENR & Tgder & fHar 5 W@ &l

ey HafFsor & v wa Ve raRa awsier #1 faww

TRIVTAT TR ; oaarsIr T

gRIIGT . : TEEdt 00313564t 2.3)

TRIITAT THE : 3T AT oY sidHv
IAHATT JEATT A TAFSIEHIAT & Il T YIRT Flh Th THTET AT YeTed el Hl I
AT &1 TTHINMESH-TANSISUIE H QI dg aTf THSIHRUH Fedee Al I &JAT &
foras @y e TaR aF PCAIH F IAT T GHI @ GHT & (CHUHTHUINTS @Rl o
1 IS HWRAA A AV HAT) | WTEIMEHR-ACEINESIHT & I Ao [aeeivoncas
3eeedl & fav Reaa Nafder, nicfrRiga sefosa 3R 7fa afds teRea Refaa &=
dr AT &1 A FIFERID BT ST FAATAIT T 3T WieF dell, Beil HR wleet A
Aemae 3R HreaATed 3aANT Fr AT T AT & T g5ges Basd & Gafad Fa & fow fear
SiTea|

Hewamsam-RBioea Ty guam déa gomer 2.0 : BfSed @y gran W, gy
Jfaa o & ARANT R &1 fAaedvor 3k RBfoedsor, s @
Ao & rg-u1y SR fosw &1 suaer =& aey B

: FeFHTEHT [Raaifta
: Tt 00315564t 5.1)
: 3T Rermsia &

AT g 3R geIfd W AST 3R @1 9o & Agcd & dR # [9FdR @ a1 ST T80
€| Tl Gehlel & HTUROM, A 3R SRYOTE & &40T & Ag oifd & diepias iR Sifas
o 7 e Radfed sgaE 3mn g oA Hied IR Fe & S Afaar s
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3maRTh3il, sitaferss Rufaat 3R &t i ey & HFdRIF G & ey fawad g8 &l
g Th aifaele gfaar & & €, SieT o7 U T @ g@ AW WIS Ed g AR
faffieT Il & T@ ¥ R 6T &, A & TET AHAT 3R FRIYOTST & T AT AT el
¥ o R A S §| 5w W1 AR F AT wig sraia tenew Barsa W w@ €
AR 321 T WA & fAT FHler AR 99 whud fawfaa ke 1 g7 10,000 & 3fw doml,
3T 3{aFal 3N 9T 3000 WISCIhiHTT Teehl & folv Hheldr der 3¢ Tahd fahar g

Ay qdiator & fav gidke gAY #1 e
TRIIFTAT JFR ; WeFITEHR [Raaifta

gRIIS-T &. : vErEdt 00313554t 4.3)
TRIISTAT 9HE : BT, gaeu=T TR

HAAcA® TafAe fagavor, ey 3caer # W ggdle, SHAEgeHed, ad Rfdcar anfe s
faffesr gl & fov el avg & 1 &1 faeevoners §9 § Aer 1 RaX 3maeasar &t
e gaHe &, Rl v &1 guThAT IEANT AT T AT AGS & fAv wE aifoifoas §s-ges
3R SU-efT FHeRHAICT U &1 gTallieh, 3oT 3YHIUN dT s TATY § oY AT Fagereiear ik
UGehdl, TR-GR 3iATehe] & ITARTehcl, HS AN & AU IGad (a1 & v, wh &
3YHOT T YA Rl AHaAI & ACHS TERIfAS AT 3R 39 a&q3i & & ggare aiat
& U F&7 fFar S Thar §)1 3@ 3remar, ¥ Bred Agdr 3R R-rah &1 s7 aRISEr #r
AET 3682 Sl SN g & foau 3ifdssds smuRa uehfes odemor, &r ggaer anfe
S dg3egT At & fov REdRa Rfde o & @y o oler dishe Ferael fBamsa e
J

PRICARATAETS da BaEa F v = Alsa 1 JHiftera e
IRIIGAT 9N : e gR=isar

gRalsrr . ;. #@eadioo18
TRIISTAT 9HE : 8T, gae=T arrert

Ao aRer & & a1 v TgAeh oA, 3 ARASAT F 3T cadT YRR FH Al
Fofel 3R PICAREAIA & AT Sg-aeT Ged 3Hiftedhe FE WM & Iggiad B &
3T LT B TG Ugelel AT YER arEdidsh FAT & Ay Rfshedel @l giaur verer a3t 3R
AT &1 HgeaqoT ST ' TR Tt & SaRT WM & ITUR Tishdl A FUR el A FAH
T 8, TSad 3¢ A9l &1 graw & fov fFars 39t & fov ggrgdr g gl
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mmmmmgﬁwm#mmmmnﬁﬁ
TAIfAAT & YOR & v f@F dadar Y fQerwar

: e / 28471
: 5. Rermaia &k

Wﬁ,ﬁmﬁmm%aﬁﬁ,%ﬁﬁwmmﬁﬁmﬁmﬁma@
& & AR TE Th AgcaqOT Aldsiioieh TSI FHEAT ¢ IEEN & HHAGN T9if - 80% e,
71% BT sTdl, 56% R} osfrdl, I Y1 el Hr 37 & 50% Afgemsit 3R 58% Irsfac
Afgem3iT & wlfaar &7 cagear § (NFHS-3, 2006 3R NNMB 2012) g1 I§ e degd
gehldlAFd U AYARCFH FEiecge WA ThsAl 3Hh wgd (WMSUANS IRUTH), AT U3
qigerere ged, 3o fAFeHd U5 seeey (Nvauauass) eges asfaw Red w3, afaor
3nRRT & FEAeT A fRar o @ g1 fyaa &t & o st 3R Rt F vehfdar fr sargear
F FH A & v afeid Afaerd exasid W & fow J@fe afder smaRa defafrat ik
Toic-3TeRd-Alsd F [aRfAd el a1 9&dT gl

IEqaral # da Rfrcr syt & T 7 aea F il seaRve & gerd

&1 R

TRINISTAT FH R . FETIAT JHqleT

gRIISTT &. . &ftegt 0373

TRINTAT THE . HANT AT / 3T, GHA RE
S8 IR &l 368 JIRIIOT M TR Sd-FI1 HIETH HT fqohE FT g1 deelar, HH
AN 3R ST-Terd RAF 3maRa AaeRad 3R sas a#7a Gefaa fhr v §1 aenly &
geerIHe fafr &1 U Fe Heevd fFar R § 3R 38 9 e & RAfa R g
g% AUT A GUR & U TegrRoor el &7 56 Al & @Y Afd fhar Sar g1 |l |
fSaT FIETT el TR0 Tt T Jolelt 7 3BT FIASHT (Vol) AT, JgaX PIAST (Te)
e 3R 3T PR (Iel) Telea @, fTHd TR & Siidsere # gefr 3R gearigor
fawerar & THIGAT A FT W Fr 3FAE B

Braafd & Fax TR F AT AdcdFH qige-3ITh-Hay BeFUd caehie
IRIIFAT IR . FETIAT ot

IR T . vyt 0417

TRIISTAT THE . 3l AT RE
S8 URAISTAT HT 368T HH AR § HENS HURT oA Rl ey Jod I &1 g e §
mﬁ@mmﬁlwméﬁvmmaﬂ?q&ﬂmwémwm
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fonar STueT 3@ T ot ATEITEIR-ATHIEIT A G| 3 LTI A ISR F F3 b
AT A T FTY IdT @) & [T TAT & 3 T Fs YR & SrA-ATRG o [Fefaa fear

SR Iy & I [Ahfad gumely 1 aeaafierdr, aaacHsar iR 3% A & v S fir
AT &1 T Hedreher fohar S|

9fastel T olelel &THdT $Y dgeldl HigdT

o # "Reeif@as @ e F Qv ged de-veafRa

. HErdl JHejalel

- et 0393
- 3T, JHT RBE

9

$H IRASTAT HT 36620 TCH & 39T &eh [AWed Yardt & a1 o & fav 9iéad
FARIGT 3T & AT BIEY Wd Tosll g (TH3TREE) 3memid T &1 fBemsa 3k fae
AT &1 FTH 3YROT HI 39497 Aurd derdt o [ Reeiioad, twmeliodd, ArIHeiodst
e & e &= & faw fFar 31 a@&ar § Oed dee 7§ Alsg @e & greer g1 wfaa
Tolewid & fou, 3iftedha Wia 3R fodls & 3@ ggacasarn, yeds 3R frar & o
AT, foharcareh, weTor aftld 3R Hediihd fohar |

F1fAS-19 FT IdT T & AT AIcAaFH AeTo-Fell fBasw
IRIITAT IR . Gl HoaTT

TRIISTAT &.. . THTAY 2009
TRINISTAT 9HE . 3. gAT RE

IRESAT FT 3682T oIdel & & H HifCeshal A1 W & ganr T Tiss IRTAT S &1 39T
Fh olclel Foll 3asd faefld #ar g1 e gg7or 3R F9or We g & v gedr @«
AT I T arel S 3R AT T F FoR A F U 3T A o S &1 ST F+
Ay ®0 & ~gfFerh TS THA-3TURA Jade (THUTEEIT) & FhRIcHs I 8T HRTAT
UfFcoTle T IdT el & forw f3amssT fhar =
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Sa-Rfecar 3usor [

Sa-Ffhcdr  3uehtor, HTENMESHR-ATHIEIN A Iqaue AR A &
FEcAqUT &1 H ¥ UH ¢ 3R 38 dfed 819 § - sewiead 3N Rfecds
SURUT, G 3R Raselien T & v g 3R @ deiff,
sAfSEr 3raRa fBasy 3tk 3=aa ”faaor smRa iuffEs secael s9
ay & gRie, §og I Tel W, WTHINESIR THATAD * RAfhear 3ueor 3R
fSasas © & Hou # WTEANEIN F A odF F T H FAQQ & TS| 3706

d5  gRASEmst OfRd org uRAeET yamer . A wa @& &
Sa® ATg3mE3R tHTAN & ded ‘Rfecar 3gaor iR RBasas W o
IRASAT AT &1 58S HfARTFd 30 a9 IR aRAGET g 8 $r S

fester 9er g o i Aifds e afafaf=t w o s G, e dése dfeeres-

dineshpankaj@csio.res.in Tivs, WA RITeHET Fardy - AwRme 3R Aeifes giftuca difaiiees
HIE AfAGT §l W & AT Sedw@dld  FEEET A - del
NeMAfRar gedicror & T R 6 918, o Weafafrat @ gediaror R
IGT, ORE Y TAT I THAIS IEFAFI3T F JhRE, IR ARGT U eri 3R
St Rfecar g & e dfee g@nT avd T R A ¢

qot aRZSrETe:
o Bf3-fAERa daFer 39 R (VeinViz)
o 3T HEIIHh 3IIHRIUT (Respi-AlD)
o Y geratE & SR SafFaera yarw @ AisfaT
o STAfAF diegte R e Rvwen

SR RIS

o 331 AT dfew Teaad R sFeae &1 R

o BIfAT deerssw 3R caEAfaE BrRYTHT aFlls FT 3TART FE S TR F ITER

o g FfASH FT 3TN FT el e AT Foall HT AKX A

o 39 dlegA TFHAS THFIoe Fa & faw wefler

o AT e safFadl & e srua geare # adarer gefasry

o 3. YIY(Ges-Chair): AABes I F AT I IATaR Feler reRa dwfoas 33T
Here

o yAffre sEeAlfes BT (& Wae) F1 3999 & W&Res awdis @R F9r s
F qary A gerraefiardr & el AR GUR F v sm$hdr smafa suavor

o T HTel IR F AT Tl wisw aHhe

o TIffhEE AT F v afa gfderor sywor i afaefhear e &1 REE

o TUF IRT T afa (TIIR) ST Jomel

o giSted 3T & fAEHAT & v caAlfas wlydAd 3raiRa 3yaHor

o frselt Qo1 & o AT F AT & v safaftw Al a1 Rew

o q&r (ROBOG) - iz #f g331 & @c & A F goaw & v dafes aifa wfdreror
IYHIOT
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o IF-AEE - AR RFfal § fee 3k 3T & AT sagar ol s
IYHIOT

o TEFARFACa AR (Twws) & e & Qv @i safser smaia saafde awds

o WA T F AT AemeAs AT R IeaRI9or &1 R{e

o fFaiss (Cricoid) YeR ¥ RarEw

o VAT ITqATT dAifAed FIE

Sf-AERIT auder a9 fRgpraEs (VeinViz)

IR . ; UHTAYI0050

dA-TasT 3RE FX T o ¢ 3R aediad gag 7 BR a97 & gar s 3R SR W)
YeRid aa & AU sAe AT TealREH FT 3YAET Hldl g1 TIET 3uaor [JaE & fav
frUT T IgRt #, gEET AdifAe Uihar & yaifad fRU ST aedfae gaw A gfaiea
Tl STl & AEIH § Sfd 3¢ FIG, d&poldh F Il o9 & v TeamMRenm anfe
fAer €1 58 el & afofaa +1°7 [F o

. ﬁ-ﬁé@ﬁ@ﬁéﬂﬁ@%(ﬁﬂ-ﬁﬁ)%ﬁtgﬁﬁﬁ@tﬂﬁ?ﬁﬁﬁﬂﬂ

[EEIEC)
o W & 3T Rprs 3R userT & fow vemRus &1 o
o JA-faST & TFCAIX & FIURTSC FISeT fhar

T T diT-RAgIreger F1 deesT
T HelIh 39hI0T (Respi-AlD)
gRINTAT FFR ; Foasmgam-Fifds afafafaar

gRIISTAT & : THTAYI2008
TRIITAT TG : Rater gdor

PRIAT IR (FIfas-19) AGHART & el & FRUT, diceler H TS 3MaeThar IR ead
&1 arg Y| gk dfeeley qAca AT A 3y A6 &, AT HEARY i RBAfa & g,
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Tareey HiAAT T GgIar & U 98T E—ar 39aoT QAT e HI dohrel 3aTehd]
FEgH & TS|

dfeeley Ueh A 3URUT g Sl AR 98T Yullell drel AR & @ ol & fohar &
TEIAT Il g1 TAhAT IUHOT IG-91 9 MR & ST@T 3H-S97 Sl Flelel HleX Al o
CaRT BT &l SEH Yo STHH & ATLIHA § Aol R I eTEsel dlcgH, WHA o,
I:E 37qard, PEEP &M, FiO, 3 @ &a & Yrau §| f3aigd Helel 39T W eeld
ST A fohdT & TEIIAT T g1 e S W U a1v faveer & aAregar & @aft Amgesr &
a3 3R AlfdeT fhar Sar 81 $@ 3UeRor & 3uheT el # gEdie diceel & &9 #
IR 39 AT & fow didsar dfeeer & w0 & Far o1 goar § O e dax dfeeex
$r TaRTHAT AGT ¢l Barsd F1 gdeTuT vATATT ATIAT UIod YAERMAT & ATeIH F fRar
T B

QaH T 3YHIUT (Respi-AlD)

A e & SR AP JArH HT JFATIor
IRIISTAT 9PN : et FETIT

TRIISGTT . - egiosz1
TRIITAT THE : 3. dAeer FAR

ARENSTAT T 3T I FERAAT & fAT AT Aallfeh YAdd 3Taol & 3olger & fov A
THASAFT HT AT FET g1 Tg TUTEIEIHR-ATHAANEIT (ARA) 3R TAMSIRTATA-
HoaAsmew, Alcfory favafacarea (i) & U6 F@gFd ARG-HE TRAsen oA fsar
MR aTel FAARE ST & Tl ATIGST & ITholel & [T oA deheilenl HT @il AR METAY
TR womel & TTY sHAT STATRIT Fr IS B

30 IRAISAT F 3652, AT 3RTfas heaw ugae fAcs, Al ganrt aifazfier givaR
& qretor 7 AT & forw Iided®R & AT A HLT Yl Hiet T T
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33 e dfew Teaas RY sreae #1 e
IRIITAT IR : JHefald HETIAT
gRIIS=T . : Fdi0383

TRIISTAT TG : BT FAR Homw

dftw wWRd ffe w7 3R wHiilger 9 I FA dolra aRRetor AR Sfs-aua & v Bamsa
3R fwfaa fmar arm €1 geariaer 7 0.6 A B 3R i Sirel T3 &1 3T fhar
I g1 RY &H & 1S07206 GlET0T & Aholdqash 0 fhar| A9 ®isd Us &y fafacs,
Hes ¥ AR THRYeR Fu & WA gedionor & faw sifdveafFa oo g3 2|

ST deerssw 3R caAlfA® WRIYHT aFls FT SR FE S LW FT 3TAR
IRIIGTAT 9FR : et FETIT
IR & : SAtedi0384

30 MY IRASTAT F TacAlfAs Blerddd 3URT FR RAfecdy deeiie &1 e 3R -
fadt Aearhd AT §l FE UH SE-EEAET GRASET & A I@ FEE 3
SIS A9s, TRE Roar ofAd & oGS o 5. 2.5 &5 & IRAST F1 GFHead
ATHTEHT caRT ASeT T & ®F F v arar g1

ATHEINGIT H, SIS THT Ad H gladid Gelersy Gefaa fhar am sq@ 39aor #,
AT fATF0T SR8 TR & RAsheliser AfROT & garT fRar s &1 Taul-AeRui @
AT frar a=r Jur caEAfAE BIerHd daeiies 1 SATAT (DMBA) 9Ra TFET aa
FHIFEAAT 3R B16F10 HAAT & ATEIH & Foi-Taal Hediche fham arm|

TEI AAAAT W CARFAIAS BRIYAT THhelles FT So1-faa) HediheT
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T3 FASH HT ITANT F W ITed! qTd Todll HT AT gAAH
IRIIGTAT IR : JHeJated HETIAT

qREITAT . : w0394
TRIISTAT 9HE : 8 e FAR

o FIX YAV & FEHAFE-IMER Txc (M3NE) & 3TER WA Alsger 7 Fprer | 7| T
w1se At qAdd & fov faffes IR-gudh-3meia F6T gSde) o1 vheor fonar amr ¢ |

o UIBMEUASHR T8 H AfAd 3R 3R H§aftd aeafasar-3marRa gomelr &1 i
gqdreTor A sTat & Gy fFar I

39 dicgH TFHd ST A & fow defler
TRIISTAT FT PR HegeTd FETIAT
gRIIST &. : 0396

SOl dicgd TFHTS CHFgele Adsiia R & i8R fferar (ereRiseiRiasifaan & gefrst &
T Il g1 $EH Adelid & Q I&Fd $Hi AT H & d) Fdaldl & &Fd & AT dGefell giar
g1 TE uishar AT ®T @ &1 S 8, SrEd sirex 3N 8 AT 6T U B @ S v
AT ST g1 38 IRANSHA & 3682 Uah T 30T RASffd e § o & & gars 3R
HfASes INeTt-Yeled T AT Far &, 5w guam e, vrads & fav wfawe dlega,
AT 379, TR a0l AT Felie 3w 3Mfe S Fwam §l

3 37aT & R fBasd & dgel TROT H1 WigToT SiBUASIR, T89Te & arel 9T faHmT
HT goTd SRS & TEART ¥ fhar r g1 39 udigor A fBasy & Affies geaciiae 3R
Arfoewel Fl # Fhelargasd IeT0T fRar =T ¥ sEE emar, qd-faar oot & e
fearsd & ST arel W@d 9UT f3asH & IR A el @A & gACIAloIdhd, Sl iASe AR
Hrga#amrfawmaiaﬁraﬁqmwmwaﬁﬁmw%l

WWM#W*W*WWW%WWW
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S S——— Rer orair 3 afarer e
TREISTAT FT 9PR  : el HrIaT (Grant-in-aid)

RIS &. : Svdo404

TRINTAT 7T : 8. dlelr FAR

o YU SCI AN & Yade & foIv doat 3R @S gl o folel o Tl oMl arecifashalr
T YT Feh Tehrehcd YOl T | &9 Sold 3Aae Thel &1 fashrd & fohar i g
o ISIC 7% ool #H YAGIUT & ToIT YuTelr Hr TUTAT (Rifehca/3qaerear #Arfier), W6 3er

&1 Repifser 3R Brsds & qoard 3aeds AT ST AfA 2
o Fo138 3R 10T & #ATH § &Y WRET 3R AeeA f@gor & fav sQL @ge v &
Tl odieror Ser R fAFeH SRy @1 Repifser AR #isror g faar amn gl

Ges-Chair: Alelzss Ada® § AT R ST #ea mua dsfcus 3Ea
Here

IRIISTAT THR : JHeJated FETIT
gRIISTAT & : eyt 0415

afaeNedr Ferds 39T & v gEdifad fheR aEax 3muiRa defeus g3 @d3s th
Iefehferd FATU § oA Al aifad sgreay i e ik arfar & Bdfa &@ & fav
dhfeush g/ed W TR Uh Tl Al JoFd Sy AT 8| FATUET [ R & Face,
fFwrer 3R adH e # IRAT SR # 39l 78T gl

. fhaR SIETR heleR & ToIv Sehd T3S &1 fehelet

. SoT-g13d TdIeTor 3R FriRfier Uieiersy & adaTor

. aifer 0T e a5 &1 a1 Fawa 3R 3egmere
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yAffrs seaRes RAfY (yaf fgae) &1 39 F&F W6ifes awdls garr 398
et & goaary H garaRfiear & mwes AR FgUR F v wrsdd smea swewor

: 3felaTel HeTIdl (Grant-in-aid)
: dfledlo416

TF & Wl 7 AeX Repadl &1 3wt 3 AR R Aeqarer adat & frar s §; g,
feram ST &1 $3PRE AR (ITSIRE) HT 3TAT FA §T, Fg T ¥ Alex afarafers
AR = &1 AAET (Tsk)F diT Agcaqul HaY &1 Faelr &1 g1 38 37eqTT A, I 34

U & Hedichel o TIU HRINIME I TiST el & fAT U HSIRET MRy Farenferd
TSIV T foham I &1 JEcfad TfSeehion o AT I 390 & qdd & fov wh
Hodichel 3YOT o & H THAT ST Hehell §1 AN TSRO & TafdewT =RoT, S ST 3HTeargwT,
B qE-THEROT, RS 1 T faetmsre, HR ANEIR &1 FAeaira Hrveiia
ey o & Aregd @ Rar @ g

TATATATH FIfFT F AT o F fvera e F R@mar 2

FC Pl 3TAR & fov Taeft wdTw dhet
IRINTAT TFR : JHJated FETIT

gRINTAT T&EIT : vgio420

SoaCiih TIFH dlithex, TIIEIead H & Felldl TUF H AURT o=t & v v fmar

STl ATl Teh eldhelieloh 3USUT &, il € Shellel &l R oaTS T YEHar & 3R & &7 @
AYAT g1 515 & MY W, faegd vare $r fafdse gfaamr gl 8, 98 solagis &1 v Sigr &t
YT Fh AT ST § TR 3MHIR W g6 & oRImAT Sar §1 ¢ Farel T & gfqerer 1
A9 & Tt wielersy fGefaa Rar =r g1 Siivadivg 98 # sgifae 9870l & fov

223



A rgHiest yrea fRar o @ faffiest Sefrer 3R gt & R & Ser Repffser & faw 70
A F T ARfAd Basy & wefor fRar @ gl

/ Reamer

Root canal: Estimation of canal
length using apex locator

s qdetor 3R e FATer ITER yede

gffag AT F e afy giraor 3uswor ik afdeiaar ges &1 Rew
TRINGTAT FFR : JGT HETIAT

IRIIGAT TE&IT ; oftegt 0437

TRIITAT THE : BT, Aeler FAR

o UifdhEs QAT 3 =mer A 31w (FOG) S 1T ATGEST & 3Meholet & AU MSTAY
smenfka fafet & @

9§ IR T AT (TIIR) S yored
IRIIFTAT IFR : JHgaTed FETIT

IRIIGTAT FEIT : edt 0438

o g Afa #r gusk IWRT TRE & v de3mw [Fefaa har & g
o geg aifa Fr ReprfEer 3R 3@ faeervor gfshareder gl
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gt 3UHto F [AEFHAT F AT caAa® Peads 3meamRd 39T
TRIIFTAT JFR ; WCHITSHIN TATHYT

IRIIFTAT TE&IT : TgEldi0026 (F1 1.1)

3H MY GRS F T CarEAAS Brergde 3maRd ausHAT 39aor # A 3 sas
Hodidhel AT §1 38 ANTHINMSIHR-3ALH, d3NT¢ & FgaeT & fawfdd fwar 5 w1 1 39
IRASAT & TBd BIIAHT G2 & v v o7 Ae3ra wafid fhar aar gur feaw Aol
&I Heafdd, faefeor R Bt gfafsar @1 geaisa fhar g

100/ nm.
—

BE. coli+
OE. coli + +

CE. coli +
12 SE. coli+

—
=

Logy CFU/ml

I R

Treatment conditions for L. coli

CATEAN S BIRIYAT dohellen HT AR gsrawiar & faw g3r

e 47°C >

é— T

g 3feirar, Aol Aol & FERE HT JaMURIET FHEARIRAT HI Hodlehal  SFERAT
(TR @rerg, Tefhelnind HRTH) 3R Fah (H3sT sfeaheq) & v ety ger
& HAG A T arar a1 Ig o d@r AT b BIIEel Aih fedl seiceled H Aol
JIMORIET 78T gl &

Fifas e or F AT F gsfeRT F fov sfafRy 7dfa &1 e
IRIIFAT JFR ; HICHTHTZHIN CHUAYGT!

gRIIGTAT FEIT : w0026 (Frf 1.2)

Fifas hese Boler (@Fd) & AT F sy dR-6R &1 =T g F S &1 dovsr @
gaTfad o i gAERfART ufhar & #Aegd O wefag fFar Jar g, St @9 9 9w
verdf # Ade & v th Agifaw gthar €1 5@ RIS @1 3egem didr At &
gAEERAT & v e sy aia ReEf@a FEr &1 s3d &5 3o F Iy TW-
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R o garg f@g=or Afhedl affer ghem, O v Sigams ool & Aread & Hafia
fepam e &1

AIRVF F IT-T1Y R @bl 3R guRa F1 A Az

DIALYSIS MACHINE

ARTERAL BLOOD M oo RITME LR
e ssURE (Fiaw rate) Z = =~ | F=—f
i Sl I B B e e e
R S mEn = P
P& - N I = = -
- SALIE P HEART i Su.

(how ratn) HATE oo - =
= o | e OFFLMOVAL  DIALYSATE Pk
—

safafde #dfla & fav sigang R

Ul (ROBOG) - fig #1 g33t & 4@lc & UM & gaatw & fav Jaifes afa
gfrator 3UsHIor

gRIIFAT JFR ; HICHTHTZHN CHUAYGT!
TRIIGTAT T&IT : TEEid0026 (F1f 2.1)
TRIVTAT THG : 3T dieer FAR

o TUFHIEHeCA 3R SIS IeAdger RFeA & HIvSr Alser &1 3HTuURoM, Algge AR 37 Tew
FT ggareT Hr I

o diciergy REeA & WRAfhdEE A 3Tesy Efad A & @y §TEe wd §u
faefaa forar amar g

o 3TY FE & IUANT Fa el A ¢sfAe e, 3T F AU 3go dec N sl
3R e sz fBEen &1 Basa qu &
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afa arTEdE yomelt ¥ fAaw Shgas
aF-gs - e RAeEfaat & @ee dk 3R F @A a@ger w@aid
HEIF 3YHIOT

TRIIFTAT TFR : FICHIHTEHR vHCAYT
TRIIGTAT T&IT : TEie0026 (Ff 3.1)

R faspfaat & 3TaR (TFeRIIRd) & SR a@der Tolell & fav gs@-shr aur IR-dush
faftr @ oIl 817 & T & veda 3R Arfede arFar v smaegesdar gt §1 R fRsfaat
& 3TAR HT ATl delld T FATIERET AT FET A9t S AV i Gioll & v, fepfaat
I TEdle], gafiehtoT R €T YeRle 3MMfE &THAY H HeTdeh HIFCAA ol ! HTETehd gl
gl

TFRIIET 3TaR H Teddh 3IR0 & b &r foem & aaf & 727 wed= & fow NIR
RS 3menRa gomel iy Teahouan Fr 315 g1 EpRTe sefosia gaftia safser wafder &
39T w0 R [Fgfaal & Arfedsd & fav 3=a Ralegee aen NIR sfd sifRemgor
de3g fasfaa foear = g

TR Artede 3R werar F AT yrafaa awg-mss
AFAEHaca Rl (TATws) & fage & v wie safser smafa dhgmafe

; TCHITSHIT TATAYT
; TgHEII0026 (F13 3.2)

RIS HT 36T HEReilEhelce TdhRT & el & ToIv yAfarhr deheiieh 3memie wimey
JOTell T T STl gl SopRS AT MR foeeT deufa & wrag § o fsar fafeor
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TqFd, o€ Med, @l & fov Wiad, oo, Reawet el g0 afi@eer & ar 3a8e &, (i)
gl & [ JREAIERSRT (KOA) & Fefrd A@aRiar & et / fawrt & e &
faw T FegeY vss sREAfad (CAD) faweH s ader 3K (i) Fuarcae fgA (CS) &
faegeT & foT CAD fTeH [Asf@d T 3eie Weidhld & s & ary-ary fwed &
f3STget HehouaT 1 3TAA §9 AT 911 §1 FFgex WA 9red foerer 3 fagewor & faw
GUI & f3arssT yerfa 9T g

AEFarEhacd AFRl & fage & v gafardr smufa yomreht &1 & Remgar

AFFAEHded @FR & faee & v d@ivdt gomelt &1 S ik divw & v smafaa fedwor

qAMUT o) ¥ AT s [PAffdT Ry yeariyor &1 [{ew
: WCHHTSHIN THTHGT!

- TFHIN0026 (F1 4.1)

=g IRASET & MU For & AT Ay [RfFT Ry yarer Jsfaa i o @ g a

IAAT H AT T S T & 3R 3 HIAT 95 3M0H g1 P o 7R 3T 5

TARIIUTT &1 fAATT 767 X @ &1 Voot 3fewie Bamgs qu & = g1 Rda3ite srcaicH:
AVN 1R s#carie 3R afeq a1 gecaie #1 f3omsa worfa @ |

fr&iss (Cricoid) 2R VWX fRa=d
TRIVTAT FFR ; g (awAi#r dare)

R gEar  : Eeadioot9
TRIISTAT THE : 3. dAleler FAR

ffaa fhelgs MR TR Basy & deie Sfoees & fov ¢ oot g Sfoses faftat
&1 Taera fomar arm|
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o TETOT & fAU f3arsd & 03 Uiekesy Fafawd aéar fei3suaAsaR, a8k Fi fGu |

HITIS-19 HETARY & SR INSEICRN asf H TIRLT HAARAT HT TR H QW A& & g,
ﬁ%%@/ﬁmwmywmﬁ@aﬁwwmw%l
Hierersy 3R tfitadhes & sa-g38 Ahfad Far = g1 A€ifew giffucd dlfolitcad @I,
T Y @ g & M Aeifter e & S 3udier & 3dreT Fersfser R SR geuthd
X 3maid gl

NERe®w IFTUATr e FIE F AT Ugies ade rud araw fAg=or
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gl 39T T gonfaAr

AT MSIR-ACEINEIN H Gl 3uehor Ta yonfordr fasimer  sefeene
Tg foerg afafafe=l & 3mer 9¢1 @1 & SeH viadifeed, TR,
TEhRe, H-hiA, Bkfdca IR getanfhes 3iifteaq, gl R fhew
Hiféed, Gélen Iy, A favmer, e iR gefgor sfAaifEd

aifae 81 39 81T & o & Usg & drfos, 3ilgaife ik aaRe
gl & fou dicafafear efAa &1 fasmer faed T @ gfdeqdt
fafsean3tt & @y wEfae 87 #§ 3Iad gfasamd & v desrehr
AU Yeld Xl g AR JTAH 3TANTRdr AaeThaisii & fow 3mer

st fdle MR AT ettt I 8 eTpiaid YT ¢

vinodkarar@csio.res.in

SR IRISETe:
o UAHIT-TA®Z2 (I Fel) Ud T -uHeh2 (Al8ar) & fov 883 f3ecel & e
e 3R 3mqfe

o ANRE faAE & foav Tagst g & e, e 3R smgfd

o uReelf &I e, e 3R FRiTcAs gy g

o FAWAT FETT & AT T¥ AfSI FErIAr

o R AN & STgreil AR uwgfeaal & fov #adr a5 it

o YR dg BiF 3 dathe HadgeT AT & fAIT TROT TATCROT fharsit Sexhasiex
Fr o

o BRerT & e 3k e

o VOR S/IS & WX JIHAT Sl FehlfUehl Tl 3R 3fefehior

o 3SUTAT SATSI & [olT TEIP AT TehIMAhT deal T =T IR Ao

o TIY-INSAL YUl T T 3R fawra

o Zerodur GUUT Solard T TEhRehd ISP 3R arfaifRier gant 3ialer 3T & fov
TEhRRe guult &1 AT

o URIY-glH-3TS (el fSECel JfAc-glahas) AT & Toer 3R g

e FES-30 MKI faam= & fov Bioed-ragsr 3R guedd & e 3R

o &If0Ih AT & YcAeThRUT & folT Schlieren AT Yomell Fr T@=m 3R fadrT

o 337 F1faeher wedls & fT greenfhes wormelr &1 AT

o EATS YUl & fow 3raad gl fifesy & e 3R faew

o AN Uee yede Ife F fiF FifFaeR & v gy #ifdew & w@ar 3k
IGEQE:]

o EAS HWad Y US ¢ AeA § 9 FRIET & v Ida grig fifesq
fasra

o THS HERT YU & fow gfcwiter Wheex Alggel @1 faw

o Tggs Ao & eqpfad wisaR R gew s o4l & famma
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TAHIT-THF2 (I W) U9 TaHIC-uAH2 (ANe) & faw s B i @,
fawrar st amyfet

gRIISTAT FT TR : HCHHTSHR GaNT f[Faaifda
IRIITAT FEIT - SU9-0356
TRIITAT TETT : fdedla AT

TGS, 331 T STAhRI I HiETd 7 H FeRid $ar g diih rFee 9= gioe AT €27
ETE H det fo=1r gl gfaar & €97 W IR 37 SR HT &@ Feh|  YRIele 58
YR @A #1350 & TeTH § S ad AR wA g1 R e efdar # gef 8l

ARUR TRl TTAT MR Togg), 3EH Sfieel Tl off 38ael & 3UANT & HROT
i T T intrusive 3R 9T &1 & -NHBT HUD YT daeNss dehelleh &l 3GIET
AT g, St HR AR SAfeer gerrelar ga19or gurmelr &l AT aXdl § AR 17 HiFaeay H
I GaRT 3cdesl fSECel &l Foide Flel & folU dJIMSS AT 3YINT Xl ¢ 3R grelec &l
araE f@rs & gl

ToIT-THAS 2 & [T of Nhsd Togs! &l Sarga AR fafad far o @1 & s o
gEelolelel dlcgd & R FlFdae , wA ao, fBfoea sexhd, ware fArdtartet didr 3t
3T YT UGl THATTST & TTY & TS [AEdR &7 # e gera aam|

gfRaear i yerfa § [eafaf@a anfae €

o AT HAcAMN Acafdar & IFEAIA, S I Tags! UAS2 W FafAs a1 diel &

o UEA 3YRUT AF0T U9 YT , anfthard BRAT 3R 3o HIIT FT SoFclieih
helel Hiche f3orgat

o TSIT EaRT Ugl fhU 91T dgemss Y 3R o3m3e & 3R ) faeeA 3o &
ITEITA, deheiteh! T 3R TR

o BfSca vede 3meRd sereifaerd , Rer ofw, difeafts odw feen | saqe fad=
$igrlY, Jaamss 3R 3mseqe faade SiErlr 1 SN R gU A Hasad & A
g YRAF TR & Tgoidd T v |
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aei# faae & v vasd sgfAeads i @, fem s smafd
GRIIGTAT FT ATH . CSIR-NAL f@aqifda

IRIISTAT FEIT : UHTTY12016
IRIISTAT TeTT - fda7lg AN

ANTR 355TeT TN & T TelSST IR (AR I FSTgeT MTHNSIN canT
foram a1 §1 39 FAPH H, o ANTRS [GHAA TolehHA! AT §0T Tolall AT 3R T
THARINSITS A & aEdr 3R 3aRkes et #1 Tagefiawxor yarfa W &1 39 aRAseEr
7 Aafaf@a R & v & farsa 3R Sef@a fFar a1 @ &

o TWSS! ITUTRA ASe &S e W 13 A 3R ¥ omge gfee

o TWSS ITUTRA ASe faSTel et HIA et AT 3R T o8 aAe

o TWSS ITUTRA ASe oSl MMeTel HIT cgIge Cof ATIINLTT 3R TS olse Jfele
o TWSS! ITUTRA Ty U olse IfaAe

o TASEr 3TUTRA AT AfSer amse

o TASST MR WAfSIT dge Jfee

o WSS TUTRA S1H dge e

o TWSS! ITUTRA YeTeT Mg e

gRISET fr garfa F Feafaf@a anfae €

o Fdator RUIE IR wRfde fafader geads IR gedas d&an
CSIO/HCP0026/10 10 2020

e FAR 23 #AETh & AR Tcdeh YR & Fehrel & T ofiger faavor smavashansit
ol p e

o AT AT, deheilehl AL, 33T, AT HhfaeH, yrafie At e
& TeH H W AT Tolchid & AT Ul [dA & folv Tcdsh IR &
STl gehrer WX fohar I T 3reggeT|

o TAUTA & WAY ¥ IRT AR §@T-Uaoll AAEAT & T 3rerer-31eer fa=ara & 15
YhR I YT sHEAl & fow 3maTerdnsit 3R deeer [Ifadesr dar #Ern)

o TAUTA & WAY  §AT-Uololl & foIT Y TR ST el I & forw I
fohT a7 IREAT D30 160 & AR THRONT d=lrd Sirar Fied IRIFS Joaar
GIETOT ST
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FHT TeTsll Twe & fov vadsdt smuRa sgfaedsr

arRE e & v wadd FgReais i @, e s smafd
TRINTAT FT AT : CSIR faaqifye

IRIISTAT F&IT : THTUTYI2004
TRINSTAT TeaT L JIST PHAR GTeT

S8 & 3 W 3R & foIT 37 dTel gellehitel UTdeie ol 3T Tedl 3R Thd vereT
el & fow T oifSer Tgrar 7 3magsdar gy 81 FF AeEr JR e Jad Fr
Rufa & R I Aeraeh IIROT SET HAeca Ul &1 &1 3§ IRASTT H ATT 368
AT F FaTerT & T g 3R 727 AT vsw F § |, e 3R FTeHES sesal
feomsar 3R fawfda aXar g1 duasngst carr Aefad gellereex & fow geg offsa
eIl JuTel # e Fif3sh |, 3iifteeher 3R faegd wrifcashaisi X fafdsednsit &
Y A5 ReolHHT JfoAe (TANRY) I HE&AT AMAST g1 Sod A §: 3 TS s
AT 37T ST, X olSeT 3T TS , TFHCSS ollSe] 3T oISC , IR IBLH oAISC, BRISoTeT
IR oIiSe, d18d 3% oise, BRI sl oise, JTeHcald dise, TANSUHIR oiSe, IR
ATRAST3 oISC, 3 THH Fog[AA d5e, HIGH Felsarse, Uee Faa Jaid, 3T &R
29N Hedl aR| FTH @ Ycdeh Ush oligel Reogde Jfae § 3R sad faspre dfser vs
OEcH &1 HETHA B FHT T F 9Iod el & AU sefacda faegga AR 3fifceshe
fIAvare g1 aR@Sar & weifa # Reafaf@a anfae &
o IRTHH oz RANE g g 78 &
o R AT & Fellde <¥C Iele AR Fellge I SOl & hIgssdh & a1y
fEemsar &1 3ifas w7 I I
o 3% TS ABC, dSeI-31T ollse, UeX SA-HT TS, TFHCSS oAlS-31T oS8T , gIR
ATRI-313 @l3C, 3 AXHH FegfAee oise, 3N AfEH Faserse & fov B
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HRART A= AT fafIseansit $r smaegsar # aRads & 3R ) JAufad &R
I Bl .

o  TAMRT HAF-37T SHEAT TR Fi TS|

o T TEIRY & AT AR T 918 IRTAS FRATcHS ShSAT|

. qﬁwﬁeﬁm%wﬁtwﬁwﬁy%@mmmsﬂsﬁw&
s § 3R [T & 3reheT §

o GEATESNEOT WEIfd W

AR AT F e 3R gagfeaat & v @l e wfe
GRIISTAT FT ATH : S5ec)s, HISUIAF- VANl GaRT fAaaqifead

TRIISTAT TEIT - STH0443
IR e . f@sfla #vI

ALY 3R TS U alaged qurmell § fSaenr 3uaier A3 Sferet 3R gergfesat o fhar
ST 81 I8 £ AT & e H TUelT AR ga18 o8l &l T IR Ya&ld Xl gl 39
ARENSTAT T AT 36T AR AT & Sgrat AR uaagfeadi & fow Fagel 3 3otd
g-lhel AT 3 Tfoe AT f3msaT 3R faspfaa e &1 aRASTar A ganfer &
farfafaa enfaa &

gRAUR 3UUT RS, 73 fBeal & 23 A 2021 # vF GRIIGTAT “3i¢w AIRNTHT F
T, e 3R wrifcaAs qleTor (31deh URETHIT I FXFAC/AAIARIOT) ” Eihd T &
UREHIT Teh VAT 3UHIT § Sl Teh Uelgedl I HUEThc 3Uel e W 39 ol I, el
T Fdg 3N gar A IE-UH F e AR TR A e F W A B 3egAfT Sar B
S 39T F T @ &, A oegedt 1 IRERT Iqar F G g Sfar ¥ FE A
T geahl, 3Tceiddicishel Tehl & B3alsed 3R A & ATEId & aRATeld &THar3i
& TeH H UNTHIT H qOT FASTHAAT H Jglell MAT & ; Foacioleh «a0T Jomelr AR
3R geafad o)
o ST & Sigrell 3N Tegieadl & foIw oeT 3R et 1 gRid fSerse g
fopar aram|
o TgAd fafadel & IR ATAT gagleadl & v aadr 3R €fSe &1 Aln-31a
SIS
o TARISCAT3t T QU e F T BT & 3R W AT s s
o SRS 3T & udletor & e fRT AT figds 3R fecafort & @At
MAST I §U 3Teer-AHfAchel Teahl HI TN 0T Fo1f oX &
o EEATASNERUT WEIfd W Bl
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yagedt #1 AN JaRerage F1 33 AT

IRTPT F1 B, RFH 3R FETAS gdeTor
gRIISTAT FT ATH . HITHITEHR GaRT faaaifa

gRIISTAT FEIT . UHTTH2005
IRIISTAT TETT . fdela R

AT 3N TfSC Ueh slaesl JuTlell § forgent 3uier A fae Seret 3N deisfeaal o foham
I &l I8 T AT & AUeT T 3R gars ofedt & T W el Rl &l 39
IR T HET 36T ARAT A & STgrell 3R gegheaai & fov el 3N so=1d
ﬁ-ﬁm@amﬁﬁﬁmwmmﬁlmﬁmﬁ
farafafaa afda &

o FANET & STETell 3R uegleNal & fAT AN IR TUCl H GRS Bos g
fopar aram|

o FeAd AT & AR AT g=aglesal & fov @ogel 3R efSe i #Aln-310
SIS

o TARISCAT3T A QU F F T BT & 3R W AT s e

o AT 3T &7 qeToT F T FU AT Fsdw iR ufOrEt & gAY
MAST I gU 3Teer-ASfAchel Tehl H1 TN 0T Farfy oT &

o CEATASINHIUT JITfd TR g
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TfReERIT At T AR R - v ST gaaeet
IRIISTAT FT TFR : HITHATSHR GaRT faaaif¥er

TRIISTAT FEIT : TgEdI0026 (@TEH 3.3)
gRIIFAT TeEITT : JT AEs

ay & R ffafed @afsa aifafaftat @ gw AR @eorfea fear o
Jrearyfaeh qHe & v aeR 3R Arfgea wdaton|
fafadelt 1 3fdT 7 ¢ & T SIRA/ IATAT3IT FF II°d et & v a7
faerwar &1 Fdefor|
gderor Ruie & 3R W) [T #r sifaeq § &
fEomrgat & f@eerreT
"ol T AT 3R gewl HT TET0T T IET g
3fdesT &ar 202111015500 feaAr 31/03/2021 & dgd AR H ™A "HISshIThY
23 3R 3 JF T AT F AT v 3uaor fvs F 731 9ée 3mde|
GETdSiTeRoT
farfaf@d gearast IR 3R FA1 fhe 9w §:
gdetor Rare 3R aRfEe fafader grdes IR geads d&ar Auasmssi/aawdr
0026/10 10 2020/001]

3craha &1 3o exarast - U 3iifteehd ABHITHIT AT CSIO/HCP
0026/31_03 2021/0011

Se forces in
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FAU AT F WY yHrefT ofif dResT F1 wdhewor

YSHIRAH! TAT R AR SIS F GIEE JIAT T 30T
TRIISTAT FT THFR ;TR 3eTere (SI3REI3 anT fad-aifs)

IRIITAT FEIT - STH-0431
IRIISTAT TenT - T FgT T

G BIgeR AR BIEeR X HI 3oieh TATA, Tghhds &TATS, Bl HHR, FEdd
dsfagy, 93 MR H SeT o S T AT & FROT &5 HAuAEN H o] fhar Jrar g
T ool 31E, [ Solarie oo T 3118 ook & & & 8 I ST §, U 3reiarers
3YHUT § S URT 9AIg TR T2IA-3RF (IR) TIagH H FEIT AfR0T 3cqee & gl
JAR & il & J&AT & IMUR W, ThiT FEa & [IrdAs B (TITATH) 3R
HACCIAIS BISR (VATATG) H gafichd foham SIam g1 Feprel & 3R gohreli ®ise’ &
fAee faRioar Rediex gAldqot g § Ste 37 3o oA gafdl & fau Sist i g
WSS Y3 ofolk SIS H oIl FHATHT Foll daRoT 3R cafe gisfesr Tarar gidr
€, 30 YR TE 1T TlfeI3-Fe ool 3UUN & ol Tad 3 adhedl H & T gl
3ol HIgeR F ooR SRS IM3eYe A Jers fAffest ahd & ured & o7 Tl §
S g¢ FHUfiIT, U BIEER AR BISaR AGHN o | 30 IRIISTAT HT 3652 THATTST
oIl & FIAA el &l HARAH e & AT T JiifCehar gomel 1 fSger e &
2020-21 &1 3@y & k1T, de, SolelpR 3R RIS o & AT 500 ASHIA & el
3TEIT-3T BISSR-YRAT ook SRS [aFed &1 f3emege 3R 3rgeror fhar o gl
— T3SgeT fhT 91T iifteael @A Slideq 3iifteene BT AT & ITshias
Al # f@Fgeles &
- 9,923R 9.5 W & 3iftrer &I 3M3cYe YT HAA: dlel, TeleAhR AR TRITS o
¥ grog Fr S §
— oK 3MIS I F AcCIAIS BISR & Siisa & fav, §iF FHifad= 3R A5 Faa
fafergt &1 39T faar SITar &1 SR SRS & d AT $eflic s &
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3UNT HTh SET ST § S 3USTRR T od1e7aT aMlellhR 313eqe i & gRafcdd
EXG Il

—  Ycdeh Gullell & A WA 3care T 07T ofoRk SIS iF I[OTadT I Hediche]
T & foaw $r Sy g

- Rffes " Mo & ATEIH T, RTAAAT 9T Bl & &1 3TAT-37e9T §1F Thle
3T |

— o 3R AEHIS WIS & T HH A I gl B ITAAH JIAA GaTcl e
el & AT igpferd foham o= & 3R IR 3E @ o d 3R o & HedAls
IS & da 500 ASHIA I [T Jorell g 1 fFUT T@r 1 gl

~- TiRedvery ofgd R veR & AUy T e & v g3 B & 15
JuTTell TS 3RW HT eI fhaT ST &l

Il sAfGT F foarv gdiF JavFad gHrNT dcal #r w=ar I e
TRIISTAT FT TFR - HTFHTSHR [Faaifea

IRIITAT FEIT . THUSUYI2013
IRIISTAT TemT - 5T 8T T

3R ol I IUANT el T Jumieorat & fAfehor Tehd odel 3R aeq &l f8eeex
W Hied FeT & T fFar srar &1 Reder 3R argasT f&oRor S SRy @ o)
forar o Thar § 3R ofaal & ¥ & yeitia Far ST @edr g1 73 3fifteda fSomsa
g T &2 d3 ( MWIR 3R LWIR) &t g &t 9T ured el & foT Uehel o
AT g1 S A8 (ZnSe) TH TR FI AThIoASS § 3R 577 2.7-2.72 eV & &
H d3 3 grar & 3R 3reRead auishAET &1at (0.63-18 ASHIA, 0.45-21.5 ATSHIA) H 3T
Tqsedr gl § 3R sHET 39T 56 F T fFAr 31 Gohdr §- ot &SI 3MdesT|
SETAT IRAISTAT T 36T HeaT Sl H 3coed ATHH/IH & SA-Hig AT & Ty
ZnSe & 3Toer-géeh AMHT & v 3u=arm ANfHer ufshar wersia [Aefad #er §1 s
ST T 3YANRT 3T SRS ATSHIEDT & fov o g & aRanferd AsHmaat &
T §9 & g1 [T T ATIATT MBS Ied T & foIv AT ST Tehar gl

2020-21 &1 3afr & gRieT |, 3ifteha BAEA TFCAI FT 3YINRT Flh [AffHesT Bihet
g 3R e & fAv Sl Aolrss o &1 f3eeT Hefehelel fohar Sirar &1 58 ufshar
& GNIeT, Ush FATA-30el Toleh Tolell3s ofF &l UHUASNNSIN YHe Har & fafadel & qu
e & T aer SeF (8-14 AISshIe) T T fadd H@en & v fSamssT fvar amr g
PIRE I IS A BT TS B B UIed Fe & faw NS B wieher FES I 3wl
fohaT 31T 81 ZnSe & SIHS foldl & AR Tl $Is I, User I AR e i TEe o
feg=oiy #ffesr AmaEst & germa &1 S B S § 3R ATCST S 3hidd fhar S
gl
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g 3sIAL gomrelt F) TwAT I RFRT
gRIISTAT FT FHIT : TGl IHogelel

IR g&IT . GAP-370
glsiee sy . 37 Ufr 9lgeR

38 IRASTAT & , T 3¢aT T TR ATIINLNT JUTel T Teh FATRMAT-FAIT
SiicHS WSy fahfld e a1 S diwl el & AT 3R 3Hefare &l ST Jred
Y Feh| TCTER, 3H YU o T HFedIX I SaATh Sclie # f3ege 3R A fovar
T UT| BTSAIX 3R FIFCIIT T Teh AT Tehiehe TohdT 1T § 3R EA-CSH A GAIaremmer
& 3T Foax fHhU AT 2T & AU AEcH & qdeqor far = & adF A |, RAeeA
T TE FlcAS § 3N AT H 58h AU SScdg T AT Tehlehe] A HleAed @M
T gl

Zerodur YT RFE F TEIRFG AERT X AT GaRT HTRE 99T ¥
fav veoRe gdul &1 RerT
gRIVGTAT FT FFR . FIIST GRINSTAT (§eR)- VoTs3i10d, §91e% ZaNR)

IRIISTAT F&IT - SSP-0046
gisiee #fisv . 5T 49T FAR HNIR

3 A% 399E ( TIIIRTH), Href dearse 3 A AR AH Acanse & Jais & fow
3MaTS TEGRE TRT, e a¥ 2021-2022 & SNl diea forar amar &1 ReAe dfder
UCerehelal & fTT HRS o1 3UAIET fohdT ST &1 @U0T Aclgl I TRl 2nm T GIEIdeT
3R Tdg WHEd TS 12 &1 I8 60-180 AT & aa|

WTEITEIN-WTHINEIT & SEN-Fordd, Sarefe 1 Arafaf@a sRig srewraifee aduil
Aheldrqaeh [A#ATor 3R faeror fha:

1. 3 grafAe rade faRad@e guor

2. 3FCER ATATAS 3 JfARadAdE guoT

AT TTS3NTE F SeqhAHeT Je3T & @Y fHe v 3R aRoned ddvesis aie o)
faaRa gdor 3tk A aRomat Hr ael J & 7 §)

MNAA aAF 3rada IfARIAR—AF gqor
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I TIfAF ada JfARaaRe gdor & NwEa gRemT

S s 39 gEREfoF AR

I AFs 39 gEREfad AW F Awsa gRkome
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dE - gf-3m$ e &1 Bemse ik e
TRIISTAT FT JFR : FEIIAT igared

IRIISTAT F&IT - GAP-0385
TRINSGTAT FeeT » 39T FAR

gIeh3TS TAGHITC & T AW 36 Fellse ¥ (SOFT) fFery grdere f3ecar gfaAe (Pou)
HIfsosd, AHAT Far = a1 3R TANTEIREE-TaUle, SR # gl TIGhITE &
TAAFgle ¥ RIT W 3UF TIHUFE SolFcahd ScIhy STE Hl oAad fHar am=m|

IR Gihe &1 B 3R FRaleaa=]|

T FIe Ffohe &1 f3ams 3R ST |

MIL-Std 704D HDBK 8 & 3T farstel 3mqfct feetar udrator|
THTSU.UHYES SUAHT GUET0T|/THEST & TR STAITS-
TANTSTS THAL & HAR TGTaRor T{aTor|-810TT.

A RO SR &

IRETAT & TR afefhenes

gE$-30 wHFITs et & v Biea-gs ik gueddt @i o sk e
TRINTAT FT JFR : TeTIAT Jialed
IRIITAT T&IT .GAP0440

maﬁﬂ:@vﬁw

S8 IR B GEIS-30-THBINES TAHAT & HiS[ET Hlehfic I SRH HTTLIRAIHT
IR ¥ IR e & fow @ fmar smeem Bfeed fBeca (Afawa i safFes)
U X f@FaTelol & 3RTT & fov 3Eced WAE & Tardier 3m3eye & f3ioed i
# Jefaried fRaT SITIMIHUD T TFOV 28° WX ST I@T Siven| faetfaf@d afafafeat

3o fear IR §:

TIREH, AART &1 GNT 3R Fidfie & Taggl THEol W gt aar|
HRAT AYAAHAIFCAIN [aehd HEUTH-, ST & HTY cTeheilehl Tl
IRfS% Bemsa oi33c

Hish3Tq9IeIesy & fAHToT-

SIaERIdT 3ETAe 3R guwdrdr & grafae At @ sifasw &9 &
TR &1 1 e fSemsT
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a1 "3t & ycAIeTdRoT F faT Schlieren AT yomel $r e 3k Re™
TRINGTAT FT GFR ©  HEIIAT Hafalad

IRIITAT FEIT © GAPO400
TRIIGTAT TeneT ;57 TTPHAR

fafr a¥ 2020-21 F ket aRASET & garfa #r Gfgea oo

o 3T A & NI, g &I o/ RT3 fd arel Wik sATSRT {eea F1-
T Welersy fefad fFar fGefaa vomel7 #ex &6l 1 #iex 9idr 3k 1.4 #ex
FaTS B1 g GUTel &1 T3 & 3o afaiier U & IeTAT A & fav
fasg3rarsaes & fow sugea gl 3= afq 6 geansi & safser & fov v
JUTTeT & 20,000 el U Ths & AT T 3T INfd haRT T 3UAET fhar Im=m gl
W & &1F I ol & foIT Al 84 Schlieren YoTell & folw 150 fA#AT =amg, f/11 &
Hoa3ms$s 3ea Hiftewa aquadm arer it oF # B ik AfAa
gl

3-8 afaelie yeels & v geafrs Rvew &1 e
TRIITAT FT FFR HITHHTZHR GaRT AT aif§a

HAARG, TAELY SWHTA, Collepihiadl, TAAAeFy, iferdasd scaife & &ar &
3eTeh ISR & T arforefier 3 9 el 9gd AT 7§ aronSTe
FEONAERIVF e A 3 & gHT T & AT AT A v 39Tehar gy §
3R safaT 3@l i g 3R afd AR S a@1Es shecy @ Afsd @ 2
grelanfther fEecer 3ifaRed TR Hr MEeTHRdT & 9T JUTIAET 3D AEHRT Jerd
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N g1 e @l & yede & fav 3ugea gioianthe dqmss ifteaq &
fashrer oY 3R greianther Mex o wrifdes w7 & fohar am@r &, St safedara do
% davhe W AT & Ty Bfoea &7 @ fBosa fFv v greenthe AdifCeha
dcal & e & Fhar gl X ATl vk 3k ¢@ar & 817 & Ay
grelanfhes faTcer AfAa e & T@&Ta g

WA RATed § v raaa yeria fifdeq ff = 3k e
IRIISTAT FT THFR YIS aRFISTAT

IRIISTAT T&IT  SSP-0049
gistFe dfisv s 37 Jga’rer PAR

WH LT AGA @ FH A @3 awqe IR AT 3cafoid e §1 59 A &
fafereom o1 3T fordll gtereer & Rl a&q & AMYA ® JA9 & fav fhar
ST Hehdl § AT 91RO §fA), G 3R argd wrgat &1 @8e1or et o faw fahar (
ST T §2| T ABIR T AR ¢ v var viaaifaed 39eor § o 3
TEIHT T IT T 3R 3T W Aok @A & v § S fAarsdr, garg sieret 3R
gohIcel o 3TaaFd TATHIOT T IcTad X &1 Ig T Soldel iifeard AFeH-
g Sl & & IW, HeAldr & Seh HHA AT SA1em §, 3N U g &9 7 37
faTE, geliepicedl 3R ST 3R T &1 G W &3 @ T 3cqai gof A
T 37 T TET B

g IRANSTAT & degd a¥ & eI & 75 YaIfd 38 THhR &

o INTNATHR T HIRIT W Jhiodsd T F fOdal Tdal Hl IIed el & ToIT
TN Uretrer #r o

o THSSRMEIHR oidl &t {of # faUeh-fidereher aor & faw fBemsa 3R fawma
Jfcedha HIfesqm
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e MIL-810F 3T JSs55555 & fAfEse ufehamat & ITAR fahfad ifCeahdl g T ATIaT
a1 3R gHTOT

faae e B gfae & fin FiFer & v iy Fiffsw & &= sk

ICCarsy
IRINGTAT FT 9FR . grEaifaa aRIIsT=T

IRIIGaT T&IT : SSP0050
gist#e dfisv o #Her FAR

a‘méﬁmﬁﬂm%mm@rqﬁtﬁwa@é‘rm@mhw
TS e S8 &1 F HH 3o Wadedr AR (@RS Sehe aer e & 3TE)
Fhifh  STE GAT % 2T & AT 3T HUNT §| HIFGeR I EIATATAE AgcaquT §
deT  Tgod faART 3RTgr gl i gaifaa dr §1 O gonfadt &, 3ge A Hearsad
FT 3YANT IS H dichlialsd 2T &F (IFOV) & Jea & fov Far arar &1 39 ggear
#, gruffeh A HaEa § Fhrl w1 9T BEAr Ahsdl A HiFaeR & A9 Tl &
STeT Ig U & @ Wafcid g e g

I FIFSR &1 T Tolel H T AT § ol T gE & FAGR ald ¢ AR
1T qUIhAT TARAVANT T &7 & T f3ise fohu arv 3uged qyw%mﬂﬁﬁﬁ
gl 2l

YEaIfad i HifFEaT AT GIHr
fETcer 3UHIUT I TIRHA W HOR &I T @A 3177 § 3R AT $r 3eq a5 |
ST AT &1 38 ¥ & NIl 38 URASTA & #7718 Wi Ae=Tegar &
o HihiUC H UGS TUE HI HeAl & HJHR YAl T cTehoilehl AT T
A& favewor
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o URAF BarseT gaEler 3ifad 3uAeRdr 3R v v TefdEt & gHeaT &
IMAfaT & a5 o

o HEHAT & FTTOd HIUT & ITER Wdcieh Ider fFAVAmsit $r ot & faw
3HifCeehel HIfEaq T TSMg 3R 3HeTeholel

o UHEIAT 3N FcHAF fI2AWT & U Aty IMaRIFHas & Feamd 3R
AT FHEAT & HifCeehol &7 auied & folv gAETemTeT Welersy &1 fasior

§91$ JaFd Y US o fATeH & €7 s & Qv gds gy fifsw &
ICEar:)
TRIISTAT FT TFR HICHISHN GGRT faa aiffea

IRIISTAT F&IT : MLP-2012
gisiFe dfisv cE il PAR

SRS OY US ¢ TQTeH TRENT 3R A133 coehid aldl § Tfad el (3TS3RuEd))
& @Iel, gar oo, ST AR et & fow e $res  dlished- &g [AfSsha 3ifcal-3ire-
foEecH 81 T ATSHT gumel gl & &ld, ASIRTHE IRIRS R Jonfordt &1 g &
sy faATET T AT 3N Jeusd SHABT & T Agcaqul Hegdde yei Hidr g1 3H-
IRATSTAT & dgd, 3-5 HleT T 9T e I & a1l BIaRer & AU 3reer adie 3iifterd-
Reraifdea Iféaq il #tel Hi IRepeda 6T 75 §-FocoldR T, doR Afageed 3R
1064 TAUH AR HId & fAT 3HUSAR U1 , AR & JUFHOT & fow i fFeeey 3k
ISR fafReont & @ ary gred 3SR gEAeRT & o gahifd ) earsT Ffgd Hel-
5 a¥ & g, SedTiad 39 fauraqensit v 3ifteshel HaeThansi & @ e & fore-
faEqa fagawor 3R yomell JauRo @ TS| gAER FeHee AR AYMATHR a[de W Th
HHAA SR HEAT STAT el & TIT Teh dorgd F9cRer [aeea $r o rauron $r ag
AR 58 yAererrer # drel fRAr I

A FAW yorrelt F faw yfasf freey Aty w1 Rww
TRIISTAT HT R dFABI Hal GRIISTAT

IRIISTAT T&IT: TSP-0030
gisiFe dfisv g7 Zer PAR

58 IRINSTAT T HRAT AGAT I Teh 3HeTohield AT Y& Aol & 3¢aeT U Y&
foram rm ar arfes fawmer & afafaftt & oar eeme & fow FAw Asge 7 od S
37caTH ThrdieT s AT fhar ST Tohl
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R freey Alsyd &1 faFfia fies weesy-

& & aR 3R a1e & 3iifCeshel AT & eR Hedichel I TS IRATelA IR FrAcHAS
HTETHAT F YR W, eae & Frafaf@a RAvant F ay e 3u=arg
TR thoct Al f3aise 3R fasfadfesar = o

o T TR hoet-Afehel, HITATH 3R IR & Toh &4 41 HT 3UAT Feh IR
foham = o1 St o el TR Uit fhT 91T dichy 3fifCeshel 7o TR dFgH AT
forar arar am)

o Tfohar WA HT FRT 13eYe W R off TAMfAR Aorar Heetar & q9a &
foT 1% & &H & THEIdT & Y Tdoll hed DI IFAMNVT I dlell THE &l
®H FA & AT regpferd fhar

e 50 & 90% do 3TAMYUT & TR & AT $s heed IR fhu v 3R 3ifae
3YYIThcl & ALYl & THR 3eTehl TRF qUTT T T

o3 Rfaw & seqepfad weat Ay gaa7 U5 d9 &1 Rew
TRINTAT FT PR FIEASAT TRITAT

gRIISTAT FEIT- SSP-0047
gisige &fisv: 57 Al AT

gTS-UTaY BISa ool & 3PTH & 1Y UShU dehelleh o WEITQ $r &1 UShT I 3UAT
Feh BIgeR ol & T3CYC BR W HcATHh ITd Foll "eled WIed fohdT ST Hebell 81 0
ol & a3 i & s9ac foham 7 Thar &1 319 T UShd & ganiel fAdherar &, ar
S8 & HAG W HFA-3RTT oI & GY BT & Blehd AT STar g1 Aok AT & e
TR & AT 39 T FT e 3193 3R Oaaay Bosa gt saTeor & faw
IATSAF &, S o Tegat SRS gy, TR, dreat 3iftes Rfencar s ar
3Tg-AfFd 3ol Jahrer| ook fveda o @aifad aXer & fov Us-4heg hgear cgaedm &f
3T fHAT ST Fehel §1 58 IRAISTHAT HT 3682 3ffehiaid Bl US HISH US o F
TIhfAT T &1 IRANSTAT T 368 37 FEH ol Hl FHAT el & v fAAor
ufshar &1 IR e Bl
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Jeld AHAT 3R dWX

3eoid @A AR AWX (Prefaew) Bdee scmyfaw siftewa awdiat
FT 3TANRT TS THE Ao, s iR waey et et &
T e 3k Rem & R semyfes T W ae $Ra Fwwar d
¥l wframsit w1 R 3R srgRes R a1 w1 @ S B Rffer it
& AT grer &1 39T FIA &1 g THET PreifAd Fred, wEaw A9,
BB Hifteh VWY (WAE CAFAN, Saade a9, FAREH, STHUHAIN),

Adiget gorrell & AT wEgaR svw AT myRa dW W Iead Ay
S FARGARNAVSH &1 H T §I; ¥ WARS Iy & Qv difeda da 3R A
Samir_mondal@csio.res.in 3ﬁT sﬁﬁw’ ﬁ?ﬂ'— @m’ ﬁ?ﬂ' fa m 3ﬁT aGlT ﬁ
ATeeIgaFeliaid 3YRIVN &1 A fFar a=m 81 39 Y &1 1
& faw, youmer & vwdish usfeer Afe, #Avaehr Tueler, Tha warAT
e gfae, & Wieqas 3iftewa Taca wamemEeR, e,
sfaleaa, wmr & dafasl & 9w sFaRvd sqaue gesfA #

T ¢ |
gt s
> W & AFR & o & doft § Fo sgpEe Fad (@vad) F& ae
3YRIOT &1 fEarser 3 e
Y RSN

> Fewafer ol A1z & vewmews AR Wagd IqwAnr & fAv siftewer
v tfiFasa o # gwafier dadt Al (ssegEhs) e #1 e

> 9T o7 qEar wergar wied AfdF aow A Mraaed e sifewe
T 3N BH ATSHITHIAN|

> faedled &1 9d1 oo« F AT Aed dHffAs Faad (TAsiTe) maRa
FARAT-TANAR g3re A1 AR calewit F1 RAwmw|

> ATEPIEHFHA FT Idl a9 & fAT tHSHRT 3maiRa AR caewid Fr
R

> ¥ BrEaT 89 AfET AT w1 [AwE

> 3iftewd BEaR TWT T 3TANT FI& NFCC O & T ol d TN
FRAFE3T (HE) F J@RT FA & QAT g gomeht 1 |

> Burggs Redets VaeRd &1 390 F3& @ dados f1 e
Wg@ﬂgﬁgma}:ﬁ?%qﬂéﬂm AT
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Wit & [BFR & g7 @ dsit F Fo egPEe d1 Aed (dved) & a@
IYHIOT FT BT 3 A

;A7 0395

ol SYPIASE (AT IFd HIRAPIBA, Ssegadl) &1 Pelcl Fddrel # Fa@ 3HAF a1
frr S arer Aifae qdeot F A v § S F RfeeT 9 F Re F ggrar axar
g Ssogdell T Pt IRURE Ferer FeAeel 1 3TN aXeh AT Tarad &7 § a9y
SYRIUIT T 3UGNRT Fleh HGITel T & T S Fehell &1 A dleh TET 8 8, offehet
URYRe Jelel FEAGHT & BIC &89-73T F FROT 9 AfUF HAAET R F7T o a8l
& WY-AY A FEd ¢ ga §| Toafad dwesd dfRE wée aRnme yee el @
fheT HTaRTF IYRT AR 3 FEUA 95 7N 81 & AR Y & T g a9 A
H &g 1 3E™Har gidr g1 IRUTEHEIRY, aadAeT J 9iéTd iR 9T e # 3
T&Fd HIfAHT I0TAT g TaAfrar & faewra $r fger & oy gy e o )@ &1 30 fGear &
fohT T 9I1@ A, AT FT A FA cghAEe Aeddl Fa F A vh Nédl, FA ARG
grell, SIA-3TTRT Yool dOR el & foT Shueh JAeTcaes eqdeT fhu amv gl

B ogIESeH T FAT AT & fow wfadifca gafSer v sraurom i 3uler f&ar
gl 30 & # Uikl NS FeRRC S8 &1 3UANT cq@AScH & aIqlcHS adiadl &
for fFar ar ¥ 3R 30 R 3% IRER AR coleded & 3Rt fRAr Sem &1 AO
faffest oA gehl S ST, HRTAT AR ASEENH e @ Toal § Slos qarel §
e ot A gy T @ UfAdta TRl 3T BT &1 Bfd yEERor 3R e
deheilehl T 3TN &1F 7T H AlS[G *HIASCH Hl JFA3US AlSH U el el & fow
foram T &1 3EF G TEEET M FIRNEFBT H OHEA TFIT WA & v Fer Jrar g
SH YA H Fol cghge &1 [ & aRomA 36 AqE & fov wefda fev v g
3R aROTH F& 3T NG FY DISH Al dehellnl F T FgT 3ol Teday fo@rd ¢l

o (v): g weufa 3R oft avg & Fafoa vaE-aEeRd smuia sEa & @iw dvad
frerc aRomat v goen
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for (d@): (a0) aafs Fqeal & e sepnfaa deat @1 cdfe, (AW) 6 g & a1 g ar
g & 916 aEAfaF Aedl & fAvey HTATAT Hedl T viel

sHa 3faRed, e arfes fifica & @ fasaifed af@iser &> & digaifeh
el ER (EI3RTA) HT TEIT LA &

RS T T MR TR 3R

U (RdeX 2018) AIRTAT 0 TYATOIT TURUNT, s GALTUT g1 AT I=T &l
dg (RdeX 2020) AINTST 3 TARMCHAF HETAT 3R JoledlcaAd HEAAT & ATETH
¥ yeiid HTYUROT &1 YATOT

SeealuA Jaolal AR WaASH Iy & fAv iftewra v lFwsa g #
feraRar et Al (ssegaies) W+ &1 Rew

;AT 0395

(%4

oo fad a¥ & s§ IRASET &1 T Al Qg -0 &1 36 RIS & YRS
3ecRdl & HAY A Agcaqu WA &5 & HRIFT 3167 W e fegEaRer dalr A o
FT Frsfahee fhar T §1 W9 FI dfhfeus 0 & RAIfAd e & fow, wafda e
I TG fohar aram § 3R T fegeaRer Aoy &5 W9 & 3= RS 104 g
o /T g1 B9sa ¥ g dEacds 3R [aeevueas 3vgad R S g1 39d
aRomAT & g & foav @qfaa R mr g1 gred 37w ag-ere Refaa s e e
AW & & A 3T B & AU 3uged gofrar § 5 3mr fawfda fohar smoem
IR & 3e52dT A Ut Fel & fav fgeaRker el Az w9 fr w3k sEs
gfafefaa Tieer fr gfawgor sfaar Reafa@a &
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—_

T (v) 32 A O & (INTH TEAT W) F SeegtH WMel FT Wiadd FFeH,
(@) bfades vrasa W A itera AEHeRfs s, (@) Fla ssogEiva oFasa &
Fiftewa ARHFRFINF o, (@) sAfFesd des Ao & e vrsear Rgeres R+ sraRa
ufFase

o A7 P AT 3iftewa Fedw 33 $H ATHERN @RI SAfdF T
$r S

IR g&IT : 5/3/8/7 7/3T8E1HR-0%/2020
TRINTAT THE : Bl FHN FAR Aser / Gt aIT ear

A Tdh PIAS-UTYT SAWIAG T MUIRT oideld HifCehel Flgdd ol HATSshITHIAT
fTrfa i § S 3fifchad BEaw U3 G Jfed ufFdeie & 3997 &Hiar g Ig
UTFHSIA FEAT 3T IUTadl drell S8el AHA 3cdoot FT g1 FAer & gRomer o aftta
g

T 1. (7) vF R FaRRTAT (< 150pum) § TF T F T # WOT IAR-TG1@ HT FHGAT
feror (Tor 3iterarse)| (6 Fafaq 3R = F @i reeEr-sraw g & g9y F WOr F 3AR-T819
T IFH-CATC|
H AGH F IOET Th FH & T H FHalied (T 9opm) HI Fhel dleh & STl §
oar fe T 7 RREmr & g1 gar # gFR RBeH & T Ay 318 et Hdeaaeiierdr

~0.28 fATeRfET= & 3R fr To8 & &AMy a8 3 Y vy Hdeaieferar 23pm gl

YUTTell T &THT I AN A & T, SHHI 3T [egee qdeior erfe (1951
JUATTH) W GET0T fRAT T g AT GIAT I gadA dfFd @Hg 7 vlede 1 @

N
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3.91um § o1 & /T 2(a) & fG@mar =@m g1 [y 2(v) & R delr @r &1 asa
el Tolle T 2() A fGam a/m § S @ 7 & Ugd UHC & 3T®T 3 3TeHT-3HelT
afeat & gfafafca wwar &

7 2. (v) 1951 JuHUeE JWIeqwT Geor erfe hr AECAF B SfF (300pum x 300um)

RTwies! #f sg F BT Aed T SAas (TIETE) smaRa FAREd-
TRINTAT TP : WFR & gred HqerT (Sheact # R are)

TRINTAT FEAT ;a7 0392

HieTe yarfar: Sedidd S T HET 36T oiAade Hed-3iHffas-thead (THNTH) &
Y TRl AR &l e asgieies diffe (taud) & for & s
Fdca1fial FARIGT-THUIR 3TUIRd algdl A3 Bead deeiiee &1 O e gl
FARIIE $Y-3mTRd, Se-3mama R Ssua-3maRd TA3NTE i weelfda fFar mr gl
gEgIUHel 3SRl #H TAASTH 3UUR I Ae ¥ IHiftewd W W A AR
HITH TATANTE gcell fhed FIfear fr a8 §1 WseR ST & dAgelssid (NBz) 3R
2-s1sgieieggel (2NT) i faffies @Aigar & 39mR & AR farar ar=r g1 waodr
TG Tl & 6T FAGIT Schole 1 AT W7 37| 2-ASeIcIodgel @I Joiell 7 $-
THNTG Asgiaeld & fa 31fe Taeaier arn a3m| Arseesld & T gar @ &
AT (LOD) 33ppb UT$ 718 3R 2-aAseieiedfa & foav ag 27ppm §

o (v) 3R () oo F IR F@ F @A ggFa sifera v i@, (@) aEddE,
aeriefa 3R I FrEfaw av F e yfadfea awer gaam
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FARIEE- TEAIIN 337 Ais Al & fAv, dlles @i Hitehad BER W JATIH
TIUHINTS &7 Teheor fomar arar o7 3R dffer g gorfa W &)

ATTFRICFET ST IdT 9 F AT taS3Rey 3menRa sART cdewie &1

: HoTT HETIAT IeT
: 7 0399
: At sfafa aiusT / 5T, GElAT ER I

TFATCiddel UA1 (TUGRUA1) & AU THS3RUd 3meTRd dfAeT colewid & Aem 3a
IRASAT FT 36T &1 THSHRTT S g & o & fav, gxa 4-Adcesigs g, th
e RO 307 (INIRTA) & Y Teehiss [@fawr Afa @ & Aol H Held
forar &1 Rafde HIfET 68 gU IRIRTA & & & § IR 38 AT & e &,
oo IRUFETTET 59 FUTT & AU Uoledel 9T IHA Tohd fAHeld g1 AT FHUl T
fERAr a1 AePhash FFX & agAT 9 90 o 3R 4 B afcoaw W), 3% & av¥
deh HIRI fohaT ST Fehdl &1 U & TR 3R G T qive JdI-fafsiaer Tergreenid,
Svetd 3R 3TT-ReAleg2e SSUA c@rT & 15 AT Aol & Aol &1 HR o
27nm TATEANT (ST ddeid (ASPR) & T WETeTeT 524TAUH U7 I14T| UlSe-3Th-ohax
(F30Y) 3y F AT TR telewid W SRR & gdr e & o fafoer
dfd FUT 1 Feerfafsed & Ty SAqugPAd fhar =@ g $8b endr, 98 g8
gfafsrar 3R gk Tagareledr & o a@s & s« & Affea 3raRt & @ &
38T gerfa oX &

T 2. (v) vy AnféEwa it FR-da Aqaiéea fr fva ofar (@) savor e i (@)
IRIARTH & AT TeEHAT F FR-AT AAIEhd H FRATCHAS T4

TY BEaT dor Afer d9Y #1 R
gRIIGTAT PR : @FR & HI°d JHeqarad

gRIISTAT TE&aT ;A7 0401

TRIITAT TG : 81, 3R FAR fAart / 5T, JEreAT THR T

T gt W ¥ & gle-fe duwdsl adieror gomel @ Bomger 3 fAsfda famar arar &
(RT &I ear@ ~ 200 ATSHI)| TTHSST TA&T0T Jomely H iR T 1 & mws 718 g1
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ST & d9HT H dgAT A9ae fr Acg F FIfFa fhar s gear § i gdetomedis
HTheTol & FfSd T W 77 T & HF ael & [0 T As5-308T FAHAaR fohar
AT El 9 gle-Ru gaw S Wvedeh v & Uw Afad e # o 8 9%
TN AT YT & FRUT Wadd TWaed & fal T (AR o B39 furdr &1 Ig
Rrafdd Tl S TAT B-Rve & wRor S 380 Tafa & gar § o7 1 T wrsw
@I Tell § T8I Wafdd a7 aed 89 garr et §r a8 FAfd & WereA & #aw A
Srar 1 O A 7o viafdd e & @y divhdel gfafds eea 7 3o e gl
UATHRY T FEIAT F ATH IS Al FHT d9AT ~ 180 °© glar &1 T & auw I &
ag HUhEST FIagH 3T FA AR H dlic 3dr &1 SHHT ITANET Fh, HUHETol
TIoFeH & UishAIT 39 @ 200 pm & FHCQR & &Y qof A & fav Aer Srar gl

(@) €

o (0) avaAe Fafa gic Ry divwds qiator gomed, () duwdst 1 wEdd Swed ik
s fafirse Rufy # B2y

Hifeewe BFa W T 3TANT FIH YEEE FE & 9aT a9 H TR
FIRAFEHT (HAH) F gwRT FF & v dAf@s gomeh
TRIITAT THR : ANCHIHTEHR-ereT Az (IRITAT RfFear 39avor i

77)
: wEEtdi26

JifCehd FEe TUMRR TR Tolchld I TAlited Folss HedlHls TEU-S3FH HIgeT
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TR, FSHIT TEaT IR T Trqued & FdeT F O
e R ST @ | aE @ siedife 3R AR smfne

Tl @ R geRE AR wdegd e ReRd we #

eF. e frs M & o7 Tefaa @@l W, BT &9 & fau Askg
sunita_mishra@csio.res.in SWQﬂWUT,UﬁHfIBT:F dFR WQIFT,?\'H ﬁ@T,ﬁTW dffer 3k

SRACRTS 35T & faw e Hr @ier & S W@ R

got aR@teremd

> WIEh A H AeARaT SRfPFIRAA FT 9a1 @9 F e ofvars smamRa
TR

S aRI ST

> Taeelt TH Ae® "UeHl & IYANT IS UH [FHEdl 3Ta [Fea NaReAer
&1 Rt &1 el fFw 3o saor AR yahererer suERor-
IDEAL fRereT aRaisT=)|

> FedAd FECAS Adlcdend @R Yguadl @1 JHiftewar W 3 3o -
qReee

> uet # AR urg3t F 9aT w9 F AT AC FeARe caewd w1 R
gy fawad gerdi vewdlag 3R vewvasts F fav Afdesaw swwewss
AdRFIAey IR sAFH AT AW F1 [T

> #ierel S JRaT gAad F& F v Wl sleg@da gare

> AEHET FFANOr IeqwAe F fav uRegfaw R gehr @ smeRa
AT IR HIAT|

> IRUE TAIPgH da¥ a0 & AT AP ana aeeE 9w awmeret

TI-TFIT 3R AT iR gf-wd asgee

> uwefad 3R REeia v & 3cuRads & v gHeme muiRa @ aed
FAlfEr wiekhefoTe &1 e (I

> FdaRd RFERT & Qv GFer sAeR &1 gar @ & e k-
s1afld & AT ggada A9, caar W 9 T &1 @AHAOr

A\
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e dHA # WeAmar TEfhraRas &1 qar @ & fav offvaid) smanfie sder

: 13(8982-v)/2018- el

TredAlel JFEINTT FT JhR § ST AR H $iod & T AR F1 F9 31w Rae
T ST arel *NUl%EﬁWWmW&TﬁﬁTWﬁ?%I%WWW
Wl gl & FeRdw AT ovd i RO aer § o diesfifeasr o, s
hfe3fifaeh RATET 310], Th SISV Tolc & &9 H 3UANT fhar e g, Siafeh TE-areisten
CEETE faY &7 @ HeAten Vel S TRFIRIA &1 qdl ol & faw Hoaier
Tolc & & # 1 Tl gl FHAT @ &1 qar e i AT WeAldor esihrgRasd
1 SErTer 101 RSB wATA-1 Y, fSFer Ggday o (3IR2) 0.97 & & AT
Tl glietor fhU AT IR CEfEIRIA & AT Holr-3ele ASHCH & ATY-AY
WISTeish g & & Al & AU FhRIcAs Jiafhar ared gg, Tegsifad-Say &
ARTeT SRR & &9 # 3T Hr aRsedr 3R @denar ey g8l

T AHTH Ao GTHl FT 3YANT FF Th [FHEAA 3= QAdea DA #1 e
TRASET TBR : Mew3msamR o kg

RS wEar : TaHIN-34 seeqdl-4.5
RS g : 3T, geltar s

ARINSAT FT 36T &ar 3¢AeT H FHIAT §F & 39T T A arel wH e 3R

3o Relegee Faarfad deldfiey &A@ e g1 ifTewe W Hor @uiRa w&
& fou gfees &7 ¥ Gfd gdidd avg @ 3R Feet @ & Frg AT T w’oT
IR fAafSia fhar streem Ser 3iftargor 3R favevor & faT vew Fre TedliReH & Ary
Ush HASHiSeleor [Ahiad fhar SUem| 9gel @ 39asYy HgIl dlolieds iRy T
dqolell # AT T FIRAT IIod FeA T G fhAT ST $HS 3ellal, 3UAeT H 34T
IR FA HAT aETd & TY-Ar g AT FAT § T 3UR0T [AeevuTcAs AT &
fov ve sg-3uael o ey o iR dara-aTRa Rufaat & 3wz & AT et &9
| 3feTehel BT

3ooTd FETCHS Aa)-CACHIH GaRT YeuH! $1 JHifewa W 3 s afeiu=
; HeaIrgHn 3 gifta

; THUAYI-2006
: 3T, JrFTrer g

g IRASTAT 3 TGNl & 9T oelel & fow 3fifcewa gomel & o & @aftd g
Hreaerl, HRY UT3i, Sedelr A, Jareert Infe & BruRer 7 3=w wagedear ured
el & foav faffiest et |l &1 3 gEsgE & w9 F A o @ gl U
Fefels o (VANTE) IR ¥ oAl 3R 30 ael Bl &1 39T 3AEfaar
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IR SFHT & HdeT & v fohar arar g1 vaEsva T ¥ fhed 3@ Nfar &1 gdr ey
# HAce I gl SHCN B BIETCYAAGAH-3TUNT Tgall Teh EIN-TANTH/TESIST
(Tb-MOF/Antibody) HlFceldrd & ATY gl HI IS g

@ o Rl ©
Q'" , ‘*- .1
ST
4 YR X R e fr gwae AT (v): vadgead-1, (@) @an-vases-71, (@) vws-

THATETA-101

fr 2: weafa ww$304 Foit #ir guhrr wfafear

Fe304 & Yoy alolihull I HTSshidd RUFX &1 ITANT aXeh Flefolh delaedn &
AT TohaT araT| ERf¥T Fe304 &ull T f&ar &I doe 3R 37 Saugene & fav
EISSIThIITAET Ualdd @el o foll, HUN &l Tgol Idell SiO2 WRd & T oAfud fRar s=r
g1 AR R arafAs 3fe @eg dee e & faT APTES & @Y treat fmam amm|
Fe304@Si-NH2 T sTgdl deehid &1 &I o] Fikeh 3l & gaavicd fhu S dshd &
58 ARIISTAT T Teh 3T 366 Siel e el & faw @ 3m@eiveh gord Sta-aard
Wmmalmmmﬁmmmﬁma:mw
& GifANS scad # Hreiiraiadge dofeilol Sl AT FhaT &1 AR e arelr
# geft I, S G & Hepell T 3UANT STol AT & T T ST Fehell B

e 3. (v) waifeer freelt () gk Regaer & 99 F g v / deawdt / didfia Breeh &
gHd AEEd|
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&Ik gTsgieie (CeO@rGO-TG) (Fad 4) Sief eiereT 3wt & v o femam aram g
CeO@rGO-TG glSgIaidl & Hbel HRANUT & YR FESEM ArSshian® (Rr96(a,b)) @ry
& S| CeO@rGO-TG (0.63 IMH) gISglaidl o 6 EC (~24%) o Halel H oW
geftr &1 gerar far| ST AR oo (vAd) & Bl # CeO@rGO-TG gEgIaiel &l
Sl W, Ig Fol Fhdl ¢ R AT THA S 1 IS HIAWOT g Fehal T
CeO2@rGO-TG WiEIhe ke o Yelololed &THdT (4 Teh) & WY ATACNT s HT 91% &ROT
fear &1

&7 4. (T) Ce02@rGO, (i) CeO2@rGO-TG F TV &1 IR AFJor

gl & guf F olell CFAlallol Pl JFEIRAT gelel & foIv U Ahed & T & 91AT 14T &
g HeH #H, AIfsgd Ufodmc-ard SImehy 3maTRA gsseiel diva gfafshaneiiear cudagr &
Y JFEARIT Y TedA A H SEIATS [T a7 | SEmehy & 39el SharoRiedr aifafafer
g &, fowd ufeermie dqiow wfafsander saagr fGa@rar &, @y & Qe aifaer gafa &
Ffern g §, S grsslee & e & v 3uged @ia & @y 7 G & AT
3O 3fefacid 3R 3R G & HROT SaRie aifdfafr @ erd §1 38 YR, feat
AAIETiaTed (Toll TALY) eSS @fEas ufeamc-ard amdhy grsgioter &l Shareh arfafafer
IR S 3TAR & fov Aefaa fRar sEr gl

ARATSTAT T Teh 3T FEAT FIelel SIe-3TURA BlelegfAartic 4ot [Fhfad e g1 3
aF, FEA S (@) F @ET & v ARy BIRE A9 Rl R o § we-
AT FdicH Sch 3R Solaaeeiis T ¥ URAR @ 53 ST <ot IHIA-3HT6 FeRIdw
AN & FT H P HLA| FleT ScH & TWVOT & AT I vfas, -,
IRr, T s AR Afea dERiEMEH Fess &1 seaAte fRar mm d@eafd
@S X FreffFdee Goag @iha gid § 3R Tg SHhrell TheEr & TIFAT gl g1 38h
91 §9 HI 3YINT .l HIRAGIST T FfAGITd TIFer & gdT ol & forw fmar Sirar
gl

273



urelt # AT ATt F AT SO F fAv AT raRe cewt #1
RIS IR - CiCRCLRIL G

RS T gEar : Shed)-378 (<)
TR g : BT, 3T

THITE AR FaeH Sicd (FgE) F FUfoie W IMUIRT FARRE Telewia @ drar 3k
ST S oY ar3t T gAT ol & fov faefad fhar T g1 4 colewid wed
faeeivort & fafse ggure & fov Géersr AR 3 faflIse Sa-303it 13U a3 &
soT yonforal & Facaaferar diiet o7 & &, S 3 3w Tfad g&deid & arel
geffadr $r dg-39ieufa & i dgT R Tohd gl

}
MOF@RDs (10 mg/mL)

Incubated for 12 hrsat 4 °C

MOF@
Annealed DNAzyme QDs

v MOF/QD (Zr-MOF and CdTe .

QDs) first showed emission at

500 nm (blueline). 0.1 mM Pb2*
v" Emission decreased (FRET) after

attachment of DNAzymes (red

line). MOF@
v Fluorescencerestored in presence M(Q‘@QDS

of 0.1mM lead solution (black T——

line)

fo 1. ol argat & v vastvE-FgRyAivavasa g0 IR dde Ry

gy fwea gerdt vewdiang it veweaad ¥ AT Affesad sEacwss
AdRFIdEH IR sAFIHAFA AW F1 [AFT
IRANSAT YFR : THSHRE famaiRa

RS gEaT . STd-397
qRAST TG . 3T, TR T

g IRTISTAT TFCIFde &I Tl oHl & FT g1 30 1 H UIFd THASYA Hcel
H AlfdiesAd sdewss (MoS;) AT AR THNUE & AT 34 FHulfaic A g
MoS, 3R THINTUE &7 THHUT Th d3 Tde & 3R TlEEr & a1 & @G & fav
TR HRAGTHAT AT el H Hee Il ¢l SolFcichiaihel FlTaTem FTaFeIEehidl &
3T Feh Ulell & FAHel A UFSICHFHeT T Tl oA HH g1 I g
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itachi-PU 5 0k

o 12, aRifd g & e whe-aka sﬂ?@?waﬁa MOF 3 MoS2 &1 T&
gfEasmor

ister #T e gARad F@ & AT yemt digafadr wamme
: 3mSR AT

. Tgddt 31 &1 3.3
. 1. forfier Ig Agar

RS T IUgFT Sha AT & & # §1 SHAT 3687 Wie A (Hfar A
WS g AR TEERd W) A ARHIGTA HGWUT HI Tl oFIAT g1 SHA 3¢
AHIfage a3t (I F5 &) & AFe 7v weAfdad ggwene (Td) &1 fauRer
HET Bl TAN & FdeA SPAPS-cGABRA @A Fiafshar &1 3uder a3t
ST St 3urfdes Jiierdistel 3R Tédr &1 3ufeufd # o 3oodd dRcfATHe Hehd
a1 T §1 desTaR, USiisH &1 hrger-3iiftes fow ¥ Rer fmar smeer 3ik fesrer dve
HifCeeher BIZaN & GEY B W e faham S|

T 13: (va) FPAIPAAET F AU F AT HfeFa v I, (IR) AT F
FAgfafidy Reaea

HISHIET AT Hqare F v aregfaF AR gadhr anral smaRa awr
R F|

IRASAT TFR : NeEImSIR faaaRa

RIS & : THUSUT 2007
RS THE . 1. g

TIA IRASTT #, ety 3R goler gl Sius IRTA gFAThge wult H1 3T ggol fafer
CaRT W fhar STar 81 8% 3elrdr, Fdel soleh 3R Afhd RPN TI3sT AT FHlae
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AR Al @ o ARfAd fhar ST & 3R Agwidd gAiver e & fav
e 3R IR-gIR gl TROT B AAT FA g T FAT ARG A & AT
IRrse Aftea 7 wefoa fFar arar g

7 13 & FAfEHTE s INTT gFaIse FOll F WiadsT s & gRomE Rw@re v
gl Yey IRTH FFANSE Wiade EifA F Tgd FA Hed TaRd Fr g 3fa -
3.095dB| SRT#H gFATRISE ST Tolar 2 H 3T el W, Widdel gifal -2.58 d& Fd &l
ST &1 T F T & A3 4 d& de W, gfafee gifa o -33.173er F1 3ifRsas
AT e fRar AR -10 e dsfAgy 2.94GHz T UgT TN FEA FEHM K A
IRIFT IRISC & P B Tl W 3fhdA Roear arg duifae -51.35 & a&
qgd ST & AR -10 e S35y 2.55GHz T IgT ST &

a7 13. vadt 23 aRTH FFaThuse w3st &1 gfden 3k yfafes afa a

IRTEH TAIRISH dat 9 & AT ABHIET 3T g o gy
: QAT

AT IRIISTAT H, gH ASHIAT NI ATHIA T TTT IXat H 36T I HGG F g
g T 3% TS $eT Sl & 0T Al & Ahfad fhar ST ashdr g1 g7 305
R FoX F 9o WIse AHAT Fr gl fawfid e & fov ot ERT R

TRI-IHFI IR AGA IHHA gR-FAE FER
IRASAT TFR ; WETIT Jegere

gRAeaT gEar - ShiedY -423
RS 9T :ﬁ.merw

30 GRS #H, §H Whfdeh YRM (ToAE IEqq= & g8 ) & 96 #F 3 W
frameflier gt arem die vacgUe / Bre-ATHEe RTeH faefid X W 81 TeI-geeT
3reyforamefter Aeddh & TFJUN <IAER I SRIfAARS TFJue UftereT & v
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fAfSd fhar o @har § S@d o @ T ey fhareier ar-grat arer
ABHITAR Th HIIT A Ghs Thdl g, 36T Thdl ¢ HR IRagaT R Fhar g (ST &
T & fe@mr s/ )| vHeguee 36 YN & Hite Taguex A Hie-Uaifesd, ey
gonferafiar, Gew-gifcesr AORTe, w1, AfAs T-ARE 7 Foh §d & & d @ &
TSI & Y FHTAT AT ¢

() . (b) ———
@ 15 : g Qe I AFHRAw
verfae 3 Aedata v & 3caRadd & v gdese rua gReaed Faifer

wrerhefaTe &1 e (F)
IR 9hR : WETIAT JHeleTeT

RIS & : Siiedt -424
RIS 9HE" . 31. Afass HwEr

ST 9eNUT T el & Aues & fav FdEr STef & 3TN & U ddd Blerheaidd Th

TATC qeyfd gl grelifeh, IRURSE Gl BIckheioe 9N IMUTRA A 39aR & 39ART HA
TY GhTLT IAMYOT 3N S3AEEA IR JUFHIOT U S[3T olleTed o hROT AT &1 $h
3{CTAT, BIEI-RUICROT E&Tc 3R 8 d g1 Fehell § FIfh Uil & ok I gehrer &1 ¥
A G S §l FH TG AHY, @R T Prerhelore fAwfEd # w § S
FIafeieh Yeuehl & &ROT I &TAdT §

ﬁa16.ﬁﬁgcmarmm€s@aﬂwmﬁgﬁmﬁuﬁﬁ4mm
Uerrsd @ Raasr w1 3yaHATI sade 31§ Aiega A 365 TATH Tasst el R@rar
gl
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Fqdohd fAeR F T SFeR a@A@T 1 9ar oo & fav dsaafie
& foT ggast A9y, c@ar W a9 Y= F1 [AEr
RIS YR : HITHITSIR gErT e 9iffa ([ denfas deen & agq)

gAY gEar : 13(9074-v)/21019 - e
RS 9T : 31, gellar Agar

Frdf & FPrafaf@d smit 7 afer @ ¢

Ugelsl AT 3T F fAT Fsaee &1 e

TR @A & U caar ¥ 3 ool solaeiedd # @9 ot AR oHie & Hew 7
fafése aramaRer # Ja-3ggerar AR e aTHAT ol FAE G ¥ gateT, ar
¥ IR v SrErhdfed, ool 3R Edde fEred sl & a5 &, Sad 3copse ag
URETFIAT AR 3T JUTEAT A AR &l F6h Herdr, ffee @Al o oy Jemopred
3R TEBITNET 0T gl W HA fhar Sirar § SEd 58§ weifad ey & e sue
feram S ||

qfome

Iar fafSee wegeiiey 1 fAgg ¥ Fieon &1 JHiftcwa arefdar @1 s/ & a8l
A & e FAeE ¥ IR T a0 IR AT S gleTor far g g sl FeEn
& foT FRoT T dEr (Bfd 20 T) #H 80-90% Hr Ao H S@r IAT §, S Beer T
ARG &1 gfSe e 1 oo & T &l a8 Sier arsq HeRor e 450g/m2/fest & it
el 1 eg@e edHar 1 qite axcdr g (RF 200), ST e & @
IMRINFI (AR 7 T 718 U Sexfoias IWeR AT garT 8 FaAfda & (™7 200)1
Hifteaher IRGRIAT 3R AH o H &TAdT Th gk & et §, safov sfiftcwd
I 3R Bieell & ST arsy HOROT &X & &1 U ¢8ATh gl 1110 + 20 (R 20 3
I STel TG HIUT FSIBIGH Thid 3R afav e & SR ghfa @ geufar gl
Breelr fr wifder, Tag & Foil T FFaGY gl & Il Tdg T Soll HA gl &, o ord-
R Felg W AT arsq dr BIEr gal # Feolel H ygia s g 8, foas aRomATawT
Hdg W BT gl g1 3HfaT, Bieel fI Tdg & SR Tdg Foil & dele iR 3raifeda
BT ¥ Fda7 & foIv 3uaTRd fhar Sirar &1 Tt faQivar $r sia & forw, wérwifareT
3YUR-Ged 3R 4T TEBIRNT SUaR-JFd ool @ did & Sidel (I 3dcld Il &
gard) & FUR @M STl g1 3R fSieel o urell &I §al &7 Foelel g Termifatar
0T H Fholdl &I gt &1 (T 20e)|
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R 17- e @ Rdwar - ©) 80-90% #it Avit F FRor REw g R ot § e @

TRI-FAFE (dl) T a7 HROT X & AT qWs, Az ~ 450 AH / A 2 / e, i ww AR A

gfee Fxar § Bree (d) e # wag e & AT vrdvases AFEae () Bred gag

W I §IF FIT (SeeqHIT) AW, SeegdIv ~ 110.20 + 20, fFeeht M gwifas vfa @ qic
X ¢ (§) of Bree TABMRT Fagr RaErd &

TReedt vH ARe F Qv e asate #1 vgdia

S0 TER FIN H S B F 0w I P 3T H0h difdd A A HER A
FIe fer arr g1 A doe & fow, U wrdss Aive aRR & WY U ShAT W S
HegMlleieh ATeSaT I 3UANT Fleh HT R A ST ST §l ST & 3ETAC & 1Y,
3ifas v A ured fhar arar § (R 217 3R &)
ma%ﬁﬂmmmﬁm#—mﬁ@rﬁaﬁﬁﬁaﬂmmwwmgv
Rafhcaest /| Tareed HiFAt & fov sifdcafFd, e 3R FHTom HiT sraer w1 qaTH
e

3O AT, 30 A0 AT H, ¥ HOARS gdls 383, Aaeii-sd &, 3P dfFa
3R Y &7 @ fasheriel & foU qUa & #AAS H Tgd HeedX gl bl B

fr 18. (v) ureeft F@Eter # sfr (d) ggeer arer G@ART GEeN IR aren AGer
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HFYLATA STPIVI-[deaTH

HTIMEI-ATHIMEA F Frogeeaar segaces FiY,
Rffcar, wEifas ik aafes 9T & aus FEa-
#ifas st & faw seora AR sk BeFere awet,

FrogeNd g, feawer sk sfte@a @Far e

sfadl & fagparemsars @ wafdd 31 aqaue # 99 W

RAsreat F seraue afafafat & wo-ay afesy &

Iawt & v 3ol 3er Vagor, yEEwor, dewe, Yo

3. TF. &. TIGET yga, A Ffosw, wa faor iy & o
hk_sardana@csio.res.in W THArET FY anfAer far T ¥

qyﬁ'ﬂﬁ'ﬂ’la?lﬁ':

o FEUT @A ¢F, TN IR REE, Agge F 9w efAeie velbe Aadie e
T3 e RATeH i qaae derd

o fegsga & v aEivr i 3y yf@AE adiefor

o 3 3rRa faggadedr AR gahrr o ()

SR IRESETT:

o gt Y MY FT gar e & v gfaee yoa AT gomeh & BoEa ik Rew
& fov cyagriar sreggs

o Fhw gt # d¥q Feffaror F v aRfefe Rfosa sria e

o ZAS FANIHAET FT fBomss ik Rew

o ITHEH FFAA ITRIFAAT FT HFaT WA F AT & EFRF FIT-AB3E
sFEw Wi &1 Qe

o Fo-yue favawor ¥ v aER-RAfde -l & wr Bfoea 3o ammewrd

o ARA # TF IAF-FaRT Faea-fRae 79 F v yoreh

o SRS AT AN
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fERFereT Uz 3rac fRAFed $1 yrree dardt

: WETIAT HaleT
: Stedt 0381
STTel gIR Rotd, ITREs A IR dlel Yold &oh & AU & &9 H gifddi &1 g

e & fauAeg AT aur Seeal & #RoT @ arel {FHT Fued # gdr ey
fopar o g1 o9 o grlt (vformw AffEsAd) Tod am dlsd g, df weAl @ qd
Hahd 3cUel Bl § i gzdl & Fcg A %old €1 37 Hehal @1 faggd geahar spehda
YAT T 3TN Hich HGHH Tohar Siar § it fohelr off Hamfda aear 1 9ar oerey &
foT Fad: 39oT SASN W HIOIA gld & AT IR g 3muiRd aifeaha
faAwanit & o & fov Reere & @1 3waeT ar Srar g1 3 giaud suged
AN AfteT TeaMRedm FT 3YAT G geaAsi & & fordr /AT Fefor A ugaradar &
TETIAT FT &1 eI F R, FS 2019, 39 2019 3R sidsy 2020 F R
aTeld BAAT & A el AT fhU 910§l U YOTell (eleSeisAlert) Yod ¢ &
T ~ 400 HeX T dG5 F AT Felr AR S FEr off afafdf # Taafad &
¥ #Aggd A g1 T 99 IRd GUI St & daX foor, wareew 3R faeeiwor &
ST aar & O 3mgy 3R AFor 3egey & fow dur fRam = &1 g 3tem,
SASN & 3ol 9o el 3R dlg #/ &35 R R FIol Hl 3E fAolel & T wh
7ol Foll & IRNeE giEfaAee died & o whiga R amr &

R 1. AW 2T & Wy Hfeq gredt &1 y7r

R 2. R R IRada ggufa F 3990 W F gl F FeAl (Fodt FFRICAS)
3R g AR (ST FFRICHF) FT oFHIA Hohel
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R 3. 8T I, IREAR # eleSeisAlert EaRT F9rell AAG FT Faal: TaAT SAITAT

Regagsr i aor ¥ 3 g gdator
IRIISTAT FFR ; JOTHTEHN RAagifea

IRIISTAT F&IT : THUIY 0063
TRINTAT 7T : 3T UF.& erar

faed T oEmaaT 20% AT JHEET HRA & el 81 HRA & Sereo=m 2011 & 38R
eiSearferd ofelt &1 Seraear 50,32,463 &1 oEs 7 9@ T - gl @R, f9ER,
qIega S9TTeT, 3TY U2, TSEUT U ALY Yo gl fecTaadst - ai3gai & fow v dfsar
adlT & ot Aregs @ Rt off giod ar Bfoce ceadsl & T 3m3eqe & &7 &
TFAE fRAT ST ThaT &1 TTHISIHR - FRATHIT THTAT WA AU TS Falaloiel &
TEed SRR ¥ Ticarfad o 3R 30 Tafda aeamEr & APiERT & SFATalsl §eal
U5 AfISeAT PR SearelAaaed HRIEHHA & SIRA AR R arm

farafoaf@a aenfoe aeamt & gy d&9y T o o

AT THITAVAT B & sollss

3iter Sf3aT Fothaee AT g seEssd

T e CeaRed TfFdevl AT (TANMSSUIEIEN) a1 vA3mSdeg
feerm Teei3N, TSeTe

sass el vafawers

AT HhaTeT HTH & solles

R X # e a78 darfOe Team= (T20)

©® N bk wdhd =

T & 11 TSI & TS Qe & ATETH T Utd 3YIRTHAT ool & IR W
1000 ¥ 37T TRearad e & fAET gU 35 AT ATl 3UaIuT JiAeToT
SRR T S@ell AT & a5 (MP-7, UP-5, DEL-5, TN-5, RJ-4 , WB-2, KA-2,
CH-2, HP-1, MH-1, TS-1), foras aRumATa®y [affied Tt & o@ms7er 500 hisds fAel|

282


https://www.hindirojgar.com/national-institute-visually-handicapped-recruitment
https://www.hindirojgar.com/national-institute-visually-handicapped-recruitment

g & 3@ AT JAffea Tsat & A Reafial & fov Regaaa & o a&

ﬁaﬁw&aﬁ@a@w%ﬁv%ﬂmﬂamﬁm@mﬁl

Rt el w Fdarenst 1 Fo awl

er & TAffieeT Tedl A AT HT Il JRIGTOT SRS 1 T $o 58 TR 8-

g 9 £=ir ) ade
1 33l oA Ao B TSNS 23 Ag«T 2019

PWDs, doTe gfaafder

2 HEFSUT ARG oSS SiaSl R Hlerhidr,  gR¥Er 3 fe@SX 2019

STl

3 e $ecyge BR & WUaHe  dAes, A 5 sy 2019
3w giew fag g BaRfds
(feeamTaT=)

4 AU 3f¥eege BR & THEAC  Ueols, AffeETg 6 feHsT , 2019
dIw gHew &g Acdrd

IESICIGE]
5 3o d BR f3aued UTS, AT We2r 25-26 fgEaR 2019
6 AT HEAA 3HTF scllss $ITel, FET Teer 27 ’gEsx 2019
7 sarss Rew vafaues $UTel, FET Teer 28-29 fgHeY 2019
8 dede el U] AW Ahsd IEAR, T 7 STl 2020
il
9 EgHA SdevHC $i¥eeyge STeTeldel, TEAT 10 SAadr 2020
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29
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34

TSTATT AT HeIoT g

ST e geure

deoT oISy SieaqX giAareer

WUGITSIR-UATTA

AT Feperer [errg #79

ool Sf3ar

gifed 3% TC =SS JohaT

THITEULT

ST, TSTEdT

SR, IGTEATT
Freleprdr,  giRgHAr
CElIC)

SR

SR, ALY To
CEIRIES
SR, ALY To

IMTAHC segs WFAIT Yhsll Fopel
JHAT TS AN Sellgs Thel
TeTeTel TAIATA B scllss
TaTHT gRR AR JFsy Tohel
B & fagarfer sFas

3Tl ST3AT HIeths2qd B &7 Sollgs

e &gy gEIge 3% g 3% U3

SaTgs

IIRE feog, faafaey

AT BT I’ sASS

SioTel dpIAIeT gerd

A A
[ECRICE]

A4l

SICCIR L)

STeTTel THIATAA B sallss
sarss Relip vaifaeer

3. Apcer  fEE
Refafoces gfaafded

ST, HET T2
far, e g
BET S

Vet

7§ e
ot

IRTOTHT
IRTOTHT
IRTOTHT
IRTOTHT

7§ R
7§ R

A

ot [Aapee ITaeidHe Fioter

THTIAT

dGAS, 3T U

AR, feaATger
geer

ag  feeelr (@M
CICGIEY)

RISCIGH (arar
CICCIEY!

feeel (Yarar afs=m)

FeX 3 RIS PR W R HEE (arr aRew)
RARRIET, T wEsem
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17 STeadr 2020

19 SF=1adr 2020
19 SeTadr 2020
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21 SJeadr 2020
27 Seadr 2020

28 Seadr 2020

28 I3 2020
29 FeTadr 2020

8 STalr 2020
9 SIalr 2020
10 ST 2020
10 ®adr 2020

18 wadr 2020
25 ®madr 2020

26-28 HIadr 2020
3 AT 2020

23 Sell$ 2020
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25 e 2020
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35 gReege BR & salgs EEE 11 fe&@sT 2020 5

31 3mua Regagedir ik gafir yomelt (F)
IRIISTAT FFR ; FNeTFIHTEHR RFagifta

IRITAT FEIT : vyt 0020

38 ATEIMSHR-FAT aRATAT & ded THHEIHR-VITHAEIN GIRT Th  TASH-SHA
SoFcIATAed (3.UH.) 3Mer FIgor gumelr faef@a & % g1 Aef@ad P v 39
giffite (&7f01%) SeT wadeiRe HEd (SLATEN) # 24 ST Rleqes & @, 75
feheligdsr 1 dsfagy &1 SI-3MRT TSH-SIAT S.UA. §d & AT, T§ USRI Teh Tehiehdl
eeH gial s (B3-1 & @ 7131 §) Yo &ar gl r.8.uA. ad & fov fafse
gifaue Reae Reifser 3R faRawor coewid &1 odiefor TTHATSIR-TASIIRITS SaRT
Ipfid cEA-SAA Soagiidaficd Toi-am frea @3 taray), iR dvasmssm-
I garr fowfda giadier i O (&raied.) & ary fhar = gl diedr & a@sh
3Y-YUMTIAT & FARTRTST TR W SHIS GALTUT & §1¢, HTEINSIR-TASIIRITS F e
e fhar aar §, oar o -3 & @ wmar §1 RBeed & FetaEar v o3eaded
A & AT THIRT YUl FT 3N, Y g F IIT T W FA IRIWT AR
eufaat arer &7 & gdetor fFar ar &, ST F RE-2 & fe@rr ar #

fRT-1: IYANTFHAT WEC I d&F HT IdT 9 FT TA9T - ATFHEHNT AewarEst Fwla Fare
$T 3NN A §C 0.8 HeT o 1 Tl W T GaEHT o7 F F1Y, oq JAW $ 2 AR
FUT§ 9T @1 AT §
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for-2: A 2021 & Sl a&T ¥ya (e, v, 9Ra) A vhea T RAeed & wT q8T F7
qdT &9TTet ST 9IET

greft Y A1fY F71 gar o F AT e wia AT Rvea & Beea 3k
e & fov sgagdar reaasr
IRIIGAT IR ; EIIHS gRIISTAT

IRIISGTET g&IT : lwergt 0031

U 3PNS HAU TP q@r IcAfoid el & fafaRer A uwsa €, safov 9w e
qUT A FH FH HE A GTATT @l §, orad 3¢ gt dr afafafe=t & gar oo &
3T U TH 3IMeASIedsh sl debeileh T [GAT JTAT g1 39 IRASTAT & Y geiRar #
AR 38F rEUE gAD BIRAT @ gl e & v gde gAfSer muia gefosic
R{eca 1 FAAFedar, TeE 3R g¥ae dadt affea g1 a8 sasr g 3k
INEBRIT geforeid haAash TAHhf8d HT iR 38 HAqT HoGfEa Tolehid W oAt
HEAT A g1 TEATad NATHT HheAger H ar TROT A &, IAATA 6T T IdT AT
3R 3HH TEAH FEA| TEA WOT F TR e wh W FA F Al dsdt v
T RN MR g1 39% dlc S8 A SHST &l UH SHST H RN Hepreld &
for surcHs aRadel 3R g doraa & 3w axd dee-ew R Srar g1 s
RN T 3UTNT gAY TWOT A gaYe & &9 A fhar orar &, o dvaea meania
el I Acde Hisel & 3TN o8 Fafaor & fow fRar snar g1 geafaa e &
fqaor T 1 & crar a3 gl
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R 1. TJodY J&T 9gdareT 3 9§ S FT sdlh ARG

eleThermAlert f¥eH & TrIele RIS & U U Hogd e Af@w il fmar
T AT HYUT AT HEA IR AT I s@ FitAw AW A F@A@fdT fomar @ g g
TS TSIR RS & eg # dig e’k W &A1 @R 9e7all ganr denford &1 fawes
¥ 3CT $AAT hael & ATLIH T TR H TGRS foham ST g

R 2: Rffe gafarois RfFfaat # eleThermAlert garT o # 71§ Fo awqsit
A gi T SR (I0-g0, FWR-AT - 3melt T Agar 3R {01, Qg T i /I,
Al aAwra 3R fRon, et e & 3k fewom)

FhF grat 7 dev Feffecor & v RsfRe efesw smufa =R

TRIISTAT JFR . WG Ragifta
TRIITAT FEIT . A9-433
IRIIGTAT JHE - 3T, HfiFia araHET

$H YRS H, Ush TSC-3MUTRT YOSl J&dlidd T 1S §, ST67 A g1 W ol Teh
el e 38 &g & B I FowR Har § 5 gehsel &1 Wer g1 a9 gred A IS
ofd @l vh GRIETT TS Alsel T 3uhNT FXeh FEIU fhar Srar g1 Alsel a&g #
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TEHET & 3N T YRR A § Th A gIfiehd AT 81 Teh IR T YR B ggdr g
Sl & §IE, Uquele JfAc & Th 3uged @IA0T Heohd Yald fhar Srem § oife a@g
aifod a&g & T Heb| IUSON & YR ASs R B Jq ITT B # Th B A
THCIT YT § ST BIsss & §9 H Foi¥ A (ASICUACH & ALTA §) G AT ST
€

faa AT &1 v sdie 3INg At

o I F1 B 3R Tew
TRIIFTAT FFR ; FIOFIHTEIN-IDEAL FerT (FAvaamsar @ gifda)

TRIIGTAT T&IT : TIEiet 0034 (WP4.4)

g F, TTAE TFH H Th O Fa#AR & A faega Rees deoraoia 3R
T AT T IfhdT 1 YT AT g1 TEdTdd Jomell § T WheT Fawm amfier & foasd
T Wlehel oaTS, JehRT Hid, oet IR $o FAFcl@Fd Tehl & 3662T o F gid &l
&EeH geal a1 TUMUT e & A0 U efhiad dfRegor sleq dar far sreem &
AT 3R auihHEAAToT faftet @ gfReor iR deade d@AeEr & for ofy @
guid 3R e W1 da Naifeer & @y JAefda o awen Fau R § [k
faffesr A 3R dwx wfafear &1 wurfas IR-veeaar &1 @ & & far duafdr
deheliehl & WY Iod T Hehod e 3T SI7ar B

BfY FaOHI FT TF sdld NG
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II-CBH TP TRIFIAT FT 3HHeT A & AT 0F FSealF Hdet-
A3es gfaarym s &1 [
; §d faa gifta

39 Woide & ded, Uh FgHTe gfaerer fAuRer gomel fr wielersy Refia frar
gl e A & fAU & cffAde W9 GUR #T 9 B e F SSEN dieer Aol
TSIFHIAT I FEART § Toh arRidfedd il HdeX IR forar mar g1 NeimguaAgs,
ddeTg & e & S W9 3R FyEe yfderar AR gomel F verd-faa Hedite
foram ST @1 Bl

o Fgwe wfaer amg goreht & e sarw

Feg-gye fwawor & v a&-Rfise se-wfRe & o B a9

HATSHIEHIAT
IRIIFAT 9N ; FeFIEHR Raaifta

gRIISTAT TEIT ; UHUAYT 2002
TRIITAT TG : St gHT fAart

RIS & 36623:

Tg-Fellgs qRYEY XYZ drsherfeer fawen &1 f3amsa AR o, qew safsior & fow
Solacifaie 3R 3ifCcawrd Tedl & THHT &1 fBomsa 3R fAew, ik T Agsed
F U 3aus TUedI Tolchid grer-fafse AT & fov fd fAevor diFedaR &1
ApreIie acams iR aefaa ufafear uedew & fov aftifGas ey &1 Bamsa
AR o af@sar & worfa: TRl aREser & ded Asfaa W & g 75
ool 3 T MIE-try STook # AT AT ST Wr B S Adifee Tt & @ Iueor
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ST 90 § AR grey TeN-Raiféar &1 veder fopar | sie@ifihr &1 giq@ ddierar gy
T & TIY TIY ABHIEHY FRTCHSIIN 1 &FI70r &

TASS Thell & RAfAa Bemga - Aqfas gcgme ufrareds &

AHTRY o Agaer ik ofy aftger § v RefRa sewra

g 37 AT ST § T 3eter 3R arfoifoaess fAdtansi & @xnde @ v fewradr aqof
T3S ATSHITHIUT AT STl FIEFqg'u ThdT gl

W AR Wi F AT aRa & & gaafas @ goan e @9 % Qv
woTelt gReeTar FR : Srewret sarT

IRINFAT F&IT : Sftegt 0419

TRIISTAT THE : Ht dNem FAR

TR & 3EeT:

fAFfaf@d Fareey 3R Wi & AT fAgsrerserere iR faeavor & faw vdhiehd susol

& WY Widsliolh TIRLT ST T eGaieyd R AST ol & TIU Teh oIl Fheldel Tolchl
7 Afad el
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At 3k sear

* AT T

o §Tel TaEY

o Fr ARG
dFeX Afaa Wr

o FofREm

o oireAfEfaa
AR - FER der

* T TAELT

* TG TAELY

* AYAT T
aRteer @ gerfer adefas o gaear ee clewid a9 ide @ faffes qet &
seT wae, faeeor 3 Rgsresees & v Besa it e fmr mr g1 oo
VAT dgeild HHEAS T (REACH) - Afhd TaRed q@eflel fdaRor yomell &
FAGITRIHT e Age & S JrHIoT EEr F Wichgs, Hare 3R graffe aeey
SEHTS el T g

R So-vareew gaa A 79 - 3 €18 (https:/ci.csio.res.in/dst-phip)

39 3afr & ake, faeafaf@a afafafe=r #r a$:

1. IMIMETASIHR, @She A g W & v seggfad By secaic o ik
Fheldydeh JeARITT fohar arm el ogfdesh shee &9 & ey @ 9NfsT o1, 3R &
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fov gfasw see & ay-ary Ao & REd I g331 A1 gera & 3maegshdar Al
T §33T & 3TSG & $HRUI, THCHeR T & [AERoT & fav Fader gearimor $r
HEIHAT A dfh 36 ThR & FUIE SFCAIC SATGHAS & U 3Teled gl §, SHAT
HECHSSS FFCelic & WM & AE ser IR ardfeser agefaadm @y arq # 3
S¢S &1 39T i SarseT foham arm o1l Ao A GeIRIAUT Hholdlqdeh fhar I

#E ger F Hivd Az YT 3D

JgRIgoT fBSimser 3-8 s sFede

2. cAfeAs AN & AT =i v &1 Qe Nvadva-32 & agder O 337

s sl s o fAfAa fFar = o1, Sger 39 3icdfers WBARdr &
HGl & TYF & Fellol & T foham ST gl

Rffe 3Rt i s s o

292



3. Silell TS SFCicH W UHSU 3R Uehlel AHeI &1 Y&ie: Siiell T Frgete
dTHETS AR & AT TeHdTA th 2077 & 36ER 3000 T &5 & fU Thgw
3R g el #T geded har 7 o1| 34 AR &1 39T f3eh fEoienked &
39OR & fow fRar Srar g1 Srelr PLIF 3 #r 331 & TSR & #Ae 6 3aedehdn
I QX fohdm 3R 1Y & delta GRTETOT T e foha|

ASTM F2077 & 3[AR Yhiel fRFereT IRomA
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WIS Aoels dheg

heg Fofl JaU Yumfordl (STATH) TUT Ty fHee & & &
Sta gFEadr merRa yonfodt 3R egEu w aa & fav
sy glaemsit & gafsed g1 dvasngst o eaifas e
Vet Yoo, FEH Jonfordl, Fell MeqT Td FRLT FI&T 3R
Fs IRASTARN vd Wl Jamt A FF FAT 1 Feg & wdeTor

g 3ieMehel IRAVSTT ISO/IEC/1C025:2017 HTeTeh YHTUTA YIS el ahl

gfthar & ¥l Feg R U GeuEl A@E qur e

A A0 & Gy AR GHAfSId AL & GHATHTT

3y HaE & AU @R T @ FE A W El dew o

T s a| a3t ot Fefla et & amfos s &

siccsio@csircmce.res.in foT Fefoa 3caml, d€UE, 3TNl TSIfEl $AdG & ard
I SRRl 3cdeed T gl

got gt

o el TARTHRIRNT 3HTH golel TFHEFC JFSIT HleAchHehol ehelleh

o TofesT woelt Adoeie Rwea (@svATa)

o Tiiftharie 3% 3og@igele SHAMASA BT (FASM3mE) A 3 sifsTs,
TATRIA JIABIHCT 3HTh olidhol US Fo[UH YT

ST g

o FHFA AT U5 Aol STelduae ga (MIREET) o7 Regaor Uesii/Folerei A

o TSl HAoHe I AlA-3e5fd i3 AR Chelleh (TAHTSTAUH) - HTHISHR-
THEE Gaide

o IS Soides WHRHAT Sdo[ue A BR JHBAY 57 W TRAS

o STAYHC 3H(h FCFIA Fod AR Thalldlall BN & FHFAlfoe Feaadl Iiorer wrgeel
3fiftesd R

o BTgT Us 3gaudic 3% dided Us IfAader du ufhfavdr Alfels ffwen (d-
disTATH)
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IR Qe va aRAeEr yaue

AR e Td RIS Jate (SdSes) gemmeT &1 Je
I U T A Teered a2l TRATSTAT Teere &1 §AR
IReIAcdr & Hefafrat 1 e, sitefs dmfieRt
3R IEUE vd fashre FgAIfEt & A1y Fdie J9 T
A H ITHUTARAN T FETIAT JeTel Al qUT e o
Yed Ud HUEISIHR A IRASEBRT & gaua afgd 3+
F AT §1 7 YTl & 3ddNd Affieet e 3R s
AT & 1T 3 FHASIAT AT U9 gRASAT TS

ST T. & Y fFT 77|
head.bdpm@csio.res.in

& AT FARITACT T JAT A §T 3cpse WAl v Ffaererd FFsfia daR T 3ehmi
T IMARIRATHT PN [T A §C 3TH T faoprar Aferew Feem=/zegen & & gee
96 TG & S 3T WUiAHGar & &

a¥ 2020-21 & R gA AT & fav 3uARl oFr dleafaifear & e & gara oo,
oo gaART AT AR AGHIY FT THAT R Th| gAR T 9 FHifas-19 ¥ F&fT
13 dleAfAfRar FI Ieai@sT FAdled SATIRIFHIT HSGIRAT & ATLIH H 36T &l gedidid
A A IREAT gul Ffas-19 § G6fT RAffe defafeat wr R[ffe seaem &
BEAAR U ST & AIY-HTY, §HA T&TT, dATMAhT Ua g &l & foiv aicqrat & & &
AT 3curel &1 fBarss, A vd P = F T F3 ggadencas g o
coll

Wea At gearavor

1. saFeIEfesd Brsahaad AT
IS EaRT TR iad ‘Soiaeecies f3egathaer A i Wefardhr & Fad e arex
Hiogera (3f3am) wr. faffies, ey &t 22 3d, 2020 T gFdidRa fhar |

2. AlA-FireFe IMEHNT FATHIR

“Flel Flecac NMGIRN TATHICT” FHr AT F gedieRor AFT AfAdsaer Tadd
Hiogerd oI, fo., amioramere 26 3mier, 2020 = fHar I
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. <o Rfycar aFanEt § v e Fad
“gd Rafercar ufsramsit & T wde Sardy” fr sefadr Fad e aEfefre gy,
YUSTG i 28 3T, 2020 Y gEATIRT T TS|

. 8T ¥ gaa gren e REfFET e
‘B & ol gt dfAcsor BEafeasr e’ &I Hehifehr #AFT g5-¢ah gaaeed,
Agrell A 19 #7S, 2020 FT gEAART FT TS|

. W A Fax grer Agger fesor BwafmaTr w©ae
HIroeT gl fasfd “R & Toiet arerr Algger Vfiersor Beafeder weee &r
gieaifaehr #Auw Raftar ofeas wr. for, 3= & 21 73, 2020 FF gFdaRkd H T

. e 3fAffeT getarae Radu-twd ¥

YR AT gerdeer Baga-xed 037 Hr dieAfadhr dAad Rafar oieas
or. for., deat I 26 #g, 2020 FY FEACAR T 7G| g Teh Giéael dfeelex g, S
WERETT T § HoJ3Tel 98 & [T J219T gl aTel Ty ST & ylolel W) 3TenRa
gl

. TR-IR gAfEes o
“TIR-NR golfFeeh o Hr dlefrdr Ao favashar sehfagRer qod, Agrel #r 2
ST, 2020 Y FEAART HT TS|

. I 3 Rrarare Rrerarraw
‘I 3Fs FPasshere RecraRdeT i dicafardhr Aad es cgfAader ur. o &
16 ST, 2020 T gEAIRA I TS|

. Awe hred - g uitfaed ImdRR
“YEEY Mo - g WMefFea I Hr WeAfhr Fawd T gswdier, avdere +r 26
ST, 2020 @I GEAART FI TS|

10. ATHAGI ST BFlrafAaee aaw (Feam

“HTSHINEIAGH fShiceri@aer Sierd (FRaT)” & dieaifrhr daa vifda gfsan, i
F 5 s, 2020 F FEACARA & TS|
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11. FiceFeay 83 AR BE=R
“Blredead g8 Alesor BFieay” &1 diedfash Aqd gapfa aswaistaw . fo,
TEAH HT 23 Fels, 2020 H gEAARA HI TS|

12. 7 33 e Reerw
“Idr 9Fs fSasstheerst fAFcrw” & digfah Awd Snsddsm g tewmmgas
ur. for, qur &1 23 Sells, 2020 1 gEAART T TS|

13. 39me= 3% RAe/ETs wiRefRes mRTew R uiegdew Bauw
“f3oTgeT 3T TEE/3es hieihefafits HeRIeH BR dilegded fSasere” & diegifarhr
A AaRfow sca 1. fo, $eaR &7 13 3@CeR, 2020 FT FEAART T TS

14. Rfeser vl Aaedic Rvea (fisvavw)
“fofeser st Ao ReeA (ASuATd)” & dicifhr #a8 SfAa wecled TS
SHTHEAA UT. off., ISy &l 26 Wax), 2021 FI gEAART dr TS|

FEATRTRE FHSAAT AT (TA3NY)

HaTSeT o N FANTAT v FAIUAT T GHE FEAE v 3w wrefert & @ |
A & fov Afdea goeiar Fuat & Aregd F 3R v 3 e Gru=i-3ede & Y
HIF ¢l IrAfAGRAT UeTed Hrl HTANEHR-ATIAAEIN ankT a¥ 2020-21 & R
fFfaf@d vA3g gedeiRd & v

.4 | Sad gy geaeiia fFo

e THINY FT FHAEA fafy
1. | 3 wa 3@ gare, RO, fFAS e r T | 19.10.2020
T s, Ud TudEle  wEEad  wew A

(EITHEINEIR) 73 Eoelr FafFaeh, T Td THTHUAS
(=) # AdraR &l derar ol

2. | setAFd Sardiiore for, | ud g gRem 3e@er & few | 30.10.2020
ek araReT & faffieet &¥at 7 Jrerar-3refer
3cqrel #r fSemsfaa, faww wd
fA#ATT ® & fov @efes ggd

3. | TdUTd, d@AF HRAT 6T Fell TF AR 3880 | 17.11.2020
3YAFAZT  HT AT SRAHT
gafd 3caral dr IReEedsT Td
ferd, fa#Tor wa 3mqfd, foed &
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fagelt Fufaat W AeRar &t #a
frar @& aur cAfER URa
R & A Tagelt 3curar #r
Jerar fear a1 &, G & 9Ra
PR & AP 3oT 53T Alfcd Pl ol
e

ST, Tl

g3, iUl f3Fcar  gomferr,
AdERETe Us faopsrer dfser U
feeH, vfavea omsfesr Awes va
ATy AR Aeerg & dgsd
e & fow

28.11.2020

SRINFCRC 3HTH
THTHUAS, ghRamom

3eddd PN 3uROT fAearw &
3TATIANAT & &l H FgATcHS HA

14.12.2020

e, Agrelr

HN 3y faearw & R
3ueheor faearg 38 TR va Far
gaeeT & & H FgaeT

12.01.2021

TFy, Fher

nfe gredi/deAfafRay  sFcaicH
o fafr ATar ggeT wRer gur
aAwaar/ad  Ae, 9deor ud
ERICIRC AR CIGEE

19.01.2021

q$, Tudere

TR A & & 7 faQwerar
AT T 39ersty giaunsit &1 Qe
(3CTERT: 31g, ITS3NET,
3MSTS3ANET, * | EC T ESIEG]
Aol Feir  3fe dieesy
g1y fOae, s [@ae v JAar
Td WG Hefogead =il &
forell 37T & A FHesd egHuT
TG deheiiehl 39a0T faeamd 3canie
W 3EY U9 fah wR)

21.03.2021
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TR gaEla
TIST o 3T AT & eIl AeATof@d aeum=t & Iy aRkdser gasiia o :

mﬁwwﬁwm

% ¥. | Oud urg graeaia f a8 aHslS 1 FRIET fafr
1. | Sta-sdicaifahr fasmr (S | @ifors cgaR enfféar i gifder | 20, 31,
Joerssd US  CoToTAlTIehhleresel 2020
CFelleh H Haftd aAal Sta-Sleaifardr
Skl
2. | So-Sicf@eR [T (S | FEar #1 3HTehIehor 10, 379T&d,
2020
3.- | Sa-Siedrhr fasmr B | fdea 7 die@@eh Heaftd gaelr | 27 30,
BH & GTT  UREEOT AT, 2020
SEer  far oeg  dicafrEdr
gEATROT gl
4. | 3T3ueT TaTgeTel SofleT AecX, | FAT I ITHEIRIT 2 TAdFR,
s el 2020
5. | #AEd v gl Tdesd WSS &THAT  dur | 10 AR,
SFATrNE ur. for, At Reraix feors e fadr & s # 2020
JTEYT T Td R dar el
T
6. | Hivad-Asr, SdIve | JeWe e & faT Rreese/scs | 13 3y,
ABRERT-IET  AGST U | Blelhcfalied ardt & fBarse 2020
ATTINSIR-A AT T
FASNAT AT
7. | Srrde seaiead gfsar T, | R aifder Afe (3IRuAd) @ | 14 3y,
g feee, UReUaAT Td fdRE W EgFA | 2020
AT
8. mmmg%mﬁ.,avﬁmwmmgv 21 3,
g e, aYIST Fised [ 2020
9. | ISESUHASIR, IUSEG SIET Tal$e TN & Gl ofdllel & | 29 3HeFqsy,
foT I/ 3carer &1 favewor, SEa 2020
SHHT YT ST 3catal 7 fohdr
ST T
10. | 3msfEamAs—g AT | 3USR T HRR f@FeA, difds | 27 a7,
Hdeccd W for. & Ay | 39T, AEsATT & for 9oy & 2020
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11. | #gdemeAs i & v | danfas v ogiifheers 3uend & | 9 fease,
TSI Haordie | faem & v @gaencAs aRAST=T 2020
Hdcce r. for., Aer & @y
qASNT

12. | 3T ¢ UfSfed Wiched WI. | ek 37T & TUERT & fav 98 toe | 1 Sefad,
for., SaTe[® & &A1Y Tsiv IR 9o deeT &1 fdag 2021

13. | ook Is=" fddsr (1) ur. | Rfhcar 3uTi, aiaie, 6T sca1fe | 8 STy,
for., 7 Ha$ & @Y w@Ev | & faffes &6 & fov 38 Aca e 2021

& faemm & fov

14. | @g@emcas My & fav | g & gssr & dle ared AT @ | 19 Sfere,
IETEER, 7§ Root & | @oH F [T IMRw e &x W | 2021
a1 gHESAr 3THYTT & TN & faT

15. | 3fRufas freaw o fo. & | Jg $r &35 & dic g A &1 | 19 Foad,
Y TAST g & fov deifesd die TR W 2021

3THYTT & TN & faT

16. | SONAESUASHR, Tudee & | AMT BN WHIEHT Sdo dlegd | 3 ®ad,
a1y THAT TeFHSl ATl ATHS GRATSTT & 2021

forw

17. | JMSUWTH,  FIchcl T | HIoR SISl Pichel o fIT grggioleT | 5 Wadl,
35ole Foll, SR & @Y | F Tolel arell Yonfedt & fahe & 2021
TASIT TG e

18. | e 3usterar 3cuig  for, | T & i wsamge w1 Hedidhd 12 ®a,
doreik & @y oA 2021
IRIISTAT FHSAT

19. |Wer & . for, feeeh, & | 3fifteane e 3 Fha Alser | 10 AT,
gy WAt aRASEr | B RiecerfiEAaTh dEX fSese & 2021
AT forT oRreelt

20. |3RRFERC 3% 9 | e IERIT @ 3omed, Ay wa | 23 A,
giFauiic  (THNEY), oS | BeRleTel gider 2021
feoell & Ty wAsNT

21. | Slo-dicaf@r  femr, 75 | e TSR et dieer & | 24 A,
feeel & Ty vAsT ded uUifhedsl AT & fav d 2021

fIeTor god ud aIfaRiterdr dgrrdr
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TTgeg SR ferarean

WTEIMEHR-ATHINSIN T Ao R FAhel ITHUGT AT (THTHINSHR) H 58*
TATYST & FAT F & Aefierdy W &1 Tvasmssm & e gady sRfags, dafas
FAATHY ITHUTT 3eheHl HfRATATH 2011 & 3ideid a¥ 2010 # feeiieh 7 ®ad, 2012 &
HRT & TSIT H. 15 & IR §5 3R 38 3 3%, 2012 1 g far 7= 75 7
Us & TUIFE Hisel W 3MUIRA Ueh SIGEAT §, ST6T G shoslohd TRIHiAS Sl & T
SccRerr g1 gaahr 3ifacer e 3k digafadr & Afaw &= 7 3wg Talg Rear 3R
Seald ITEU FIAUW YT Y ITUTH HIRTergeFd HIiADh &l Folod T g, forad foh
faae 3R dieiffd & &7 & sX 3ucsy & I THITaE3NSIR-GIeasgsl, Juiiie
gRER de= g (faae), @t doa.d (Rae) safea doa.dn, doad. GshfaaRan),
TAferd 3ol 3ot Nvadl. (ESEd) FRFHA Td USAiH SeecdAeelled Folladine &
tHH 3l #xar T@r 1 fawdd faQwear A vlasifaew, siftesw, dAe-fase, o -
YR & W UG HFYAA IUUA-Ad, HHd WO U9 Jumierdi, faeeivorncHes
gunforar scarfe anfaer &1

FdAT H ATAISHR-ATCEAIEHT H THUIANEIR A o9reeT 200 fva.d. v vH.SH.
Tt doliep €, foiee THITE3NEHR H HeroeT & deiliotent, ST foh THITHNSHR & Hehrd
ey oY €, & #ARled & a¥ & @ SR if@er ar Jrar g1

faeT ¥ 2020-21 & ShreT vHivHIMEIR F Frarwardl w1 wfged fRFawor e § -

* 39T FlefFaH ;11 fagamdf
o Nfaw wegfa : 10 fagamdf
* a¥ 2020 & IET T H FeI YA : 32 Tzt
* a¥ 2021 & Sefall @ # FoI T3 : 14 faczmeft

o et & e Geg vad. B g ;10

frafaf@a Rt & awaargds dea.dt # :

1. A RYar =w
2. o afga &
3. '\T&ﬁﬁ%T
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10.

© © N o g bk

sfrugar%

3Ry arear

A ARk zig Agar
A I e e
A ey AT Tl
i o s

A AR g ggare

1.

VUHSIR-ATHINSHT, TudeTe H 16 31%e, 2020 H THTH AUAA FCs¢ Aoe}
&l URFEA §3‘T|'|

5 37, 2020 I faRd qAavor Gad & g W “Ifief HIAEE i FEATe Tearaiie”
favs W 3euedy deuisdl IR dr S| (FFAT Sl Hod PAR, ToACeh,
TTHINMSIR-IMSTIEIET TG 31, TH. &. €, YiafSad dAas, TTHSIR-TA4T)

3. 5 ST, 2020 T “IINEATS : AFC T dey” TIUT FHT AT |
4. 21 &, 2020 & “HATSET AT feaq” A ar, forg#d of. fasrder AR & gfasnarat

P T FHAT|

18 31T¥d, 2020 T THTHIEHR H arfafafert & gar gq My wfadf@ar smafara
$r TS|

14 & 17 RAaeER, 2020 &t TF iAcTST FINSE &7 AT fhar a2, foasd ufaftsa
Fanfaent, Renfaeh dor seaet & ufafafat & careae e

29 ¥ 30 fAaFsR, 2020 Fr “ofF AW vd viFy” fAwy W dTaNsEr &7 3t forar
T 3EH O e A, NENEUHASIR, Uil ; 31 U &) Ud, HTHIEAR-
IMEITEER aur 47 AT Iea, I w&AT ur. for. o gfaenfaar & g R
18 & 24 s, 2020 T ‘AATel HIATET dleh’ T TSl ThAT IRAT| TH FIRAHH 1
fafiad 3e@mes W. TH. 3eled AT, A, MTHINSHR-ATHISIN, TuSHTG o
fraT| FIPA & eRiT AEeR IfaAEar v FAT W AT sTatl & fow gesicalr

ot IS & TS

4 REFsR, 2020 & “IHMRAEE U3 HIs A t¥ew” Qvy W d99sSr 3mafaa &
S, ToTEHA ST 3T HEAPR, GSlle IfAaiid, TusieG qur MSsHr et o eqredre
few)

10. 10 fe@FsR, 2020 & “UiAFH 37 TERefhar TS fAwTy ux 3iiTolssd TaNssr &r

ISt foham aram| g@# ST IS e IS JUT WiEhie Iede faumET, dee
IAafder & gfaenfaat & gaifta e

11. 14 fq@FsT, 2020 A “FST Td &7 fEaw” 3o fRar )
12, THITH § ‘oA ezt deer qREhR 20207 dTed g3l
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rliTEm$aR # afafafaat r 7o safrat

TS fhareTa : 2020-21

.

¥.

A & A

AT &1 s

R /AR

1.

25 318, 2020

“PRIAT NI SeHURR
3@ vy 9T s

3TSSeS THTHINSIR-ATTS AT
THA-3ESS  Seod Ud TGS
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usféar  gfaafEar &

AUEHEINT @R FgFA FT @
3mAfea

2. |16 #S, 2020 Fafaafar 3adsdT 2| 1. weAcadr gfafEar & 3maea
A% ase 2020 &7 | 2. BeEmhr gfadfEar @ e
TS 3. J9INSEr & ST
3. |27, & 2020 i aFqer : I Ua | g - A @49 {Es, gue denfae,
4. | ST, 2020 | ST @ WG A @ A, egeT  TEURISS
iifcad Ud WefAFd TAT FT asa
geeleT
5. |13 51, 2020 declhR FI TGV godr - 3. el e, HIhaT,
IMSIHTSE (IMSTHTH) Eedle
6. |20 SfT, 2020 Folk fATT : Wi BIeld | aFdT - 3. ®HAT  Ulhd, JdAT=D,
T Tl TS Sh, helmiforar, gk
T HARET
7. |21 33, 2020 | JeaR FE UGOT T | MUHISIT 9@ A Aler ey aie
Gl g T
8. |21 i, 2020 | 30 UfARId S&Tdl & TTY | IoFaT - Y. 3HTWeler srgefehar,
e dod AP YIS T <
faeataearerd, gad e AR
9. |24 o3, 2020 | SEcR favg & ToIC Ghrer | goFam - S A I RAA, vESwH
HI 39T STTHCIAT J4Ic
10. |04 307%d, 2020 | foBR, UH T SE- gFdT - 3. Uil Uh HhelATHIA,
SIINFERE, arg Hell AT GIITRITeT
11. | 11 3191d, 2020 | AdACRI-Hagad geFar - 9. i3 anfea 3R&EEn, O
gAfRd wieiasd hiFchd SR Ud ACRIT BT
3 fazafaearer, Selrmiferar
12. | 18 3791&d, 2020 | 3iCeadq 5 & Feolcols | d&FdT - 31 A 30EErd, vafave

farafacarer, @isr I
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13. |25 30, 2020 | 3omsfeder IR 30T | g - 31 3fas e, AT FAck
HRIX 91T 3 § 91gdc
Qe
14. | 01 @dFR, Qe Ug AT H AT, | gFaT - 9. {or [F s, 9y,
2020 fafaerar va @@ &t | HdFEET seecge A% d@RE
giATREd e I Asue fAafdedr
(3NAHESTHS), ST
15. | 01 RaFx, a3 HiCedq | gl - FAT AT S oAdTge, o,
2020 HATST Us AN | Acafher ®»R as8@  ([¥el, 2015),
RIer  egA sy | 3reel, FdicA ey cords HAleger,
deleord TS1s, qUAT
16. | 08 RAd#R, fAeR ¢ 38 Jequelt & | gl - BT IR TrerEndTe, fAger
2020 forT aeR foor A | wefefas HAThfeaT T
HATShISoIFCl iy deT WHITaThT
17. | 21 3R, "BICIFH : TAAT TS | Fadl - W Jelld, HSATHAT JATfALT,
2020 sy’ vy W | W #Aféd, sHuwta o sEseedls ud
welfadd  fGag & | caleAlfde ddkeday W IdT §T ud
AT HEcaqUT SITeTeh IS T
18. | 24 FaFey, FIFgfoenicar  HiTCeard | geram - SI. AT dled, SeTelelel UfSeT
2020 fag g afsers - A9 St | 316 AR wefAFw ¥ AR afcafir
31 iffCeerd a7g
19. | 27 FGFKR, "qigfafl W UG | geFdl - S A dld, S s
2020 R 3HTF AR Blelfadd Ve AaX gfea T
qHqg
20. |28 wadr, 2021 | U A Gaw &7 | SITaSAR-AvaEsEsit, auiee
AT
21. |08 #AMd, 2021 |WH ¥R ARG g | AEd g@dr 3. A S Aew,
frufder deas ®R © | fAcus, digafidr ta w&(fesh &
A A AT STt 37 | 3iiCeHAFT AT Trhd 3R, Tetars
e 14519
22. |10 &g, 2021 | vEORMSS-ACEINSIT | RFer@s gfaafaar

UG FCSC YTl H
gradi aYes & 3R
W) 33 @ gfagifEan
HI TSI
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23. |15 AME, 2021 | Sl € IS RET I |3 Aol Tol. PR TUe. fcsret
AfSehel SATSET 3H® N | HET 36 WSAeTS, FiAafder 3w
R, gfaffead wadizms ces
WERR 2021 & HFEATIT

3U3)-Faq 9iNaTor dFeg (3MSTHSR)
ay 1963 ¥ aierel fawra # gfafsa dear

SUSI-TEad UAET0T g (AMSTHE), S foh TTHINSIR-Fea 1T FATAS SR HITSeT, TUSEG
T UFH Uch IS o, [ACATTIAT Pl ST, FECAHT qUT 3ol TSTAAT eTel T gl FeT
qTTshA & SRTeT Taeaial # wierel Fofel & foIv Ufdreeher UiRIETOT W T8 oo feam frar
gl

qIoTshd H HFCIIHH, Solfacdhd, 38 Ud AT, 38 vd Ales, Sadci=gd 3R s
HFIITART & &7 #A S A @ JHG 390 HT AW S G HA g

FAAT H ST F 3ccvl BT ARA adr aget # gfafea sufedl & 3T9 qaf | &
I 81 IMSTHERN & Fo et & Fag 9ar 3eeT T v ¢ 3R 9 o9 AT
¥ A A & T AR off FIad aX B €1 PRI TT Tehedlhl I e T e &
for afticy T Agca & 39 T @ gy diasy & Il wa dledfEidr st IR
N 3ot ARIAT FT g

AfIETOT HEAT T HET ofed W JaT Teheilehl HlidTeh Fiold Al &, Sieish ard Sgadi=t
IIGgTRe ATl 8 AT & SAT TG TAUT FAT HHIR & T & IFR H QA X Teh|
hog o T ATt AT W dIfFds FT & FF A & JUT 3¢ 39 TR TiRAfea fhar
ST § o ag 3l St S aredfde S ardara’or H el H T&TA g Fon| UASTOT Hr
AUTdecT I AT Wl & T 3ofeh HR-fAsures & Hedichel & AT T Hgl Jorell [l
Hr IS § TIAET F AT # FEafai@d 9T wiEH T ST | 8

A 4. FIRAGH HT ATH afer a¥ 2020-21 & waer
1. | USaEs fEvellAT 51 31§ US Ales Afher 4 9§ 15
2. | vsaEs fSvelidAr s Adcifaey US SsETd pp 5
AR
3. | fecclir s solgciiaad  SollfaaRar 3ay 55
4. | TSTAIAT 3T Ahiotehel SollIARTT (Tel TS 3T5) 3 3§ 55
5. | dreir f3calter s Shs/dher 1 9y 10
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relt fScalld T 37 APeiaed 1 ay 10
Usaies Aiefhahe g1 Adreliaed 6 HEA 15
usaies @féfthahe g1 HaA/ds 6 #EA 15

2020-21 & ERI Fel YU 190

dheg & a¥ 2020-21 & TF H Fel 140 TAeIAAT HT 37 eaRT eHdi el H ford, fa=ime,
37T TF iAo AT & AT & yreq fohu a1 37T I gfaerddr & 3MUR 9T 99U Y&
forar am 3R sTd fow A 40, 40, 10 w9 10 & 37 fFuRa few )

ITETHEN qarT a¥ 2020-21 F ImAIT v 710 FET FFarwary ArreER §
HTETHEHY T 55aT daTid FARNE

sUS)-[Ea@ URIEToT dhog T 55a7 dreTid TARE 11 {aFsy, 2020 F7 AUETSIR-ATTHIMS3
# 3mafaa Far ar o, ¥R TE, e geid SfaReT dlolel, TUSele S0 I W
7Y AR & ¥ F 39U gul HEYTT & Fol 127 Tzl (Asfaee goiaafiar & 46,
SAFCIAP SONATRT & 45 TAT 318 US HAles AfHT & 10, APICiaAdh US SSEEITT & 9 JT
TAAHIca] fSTellAT & 7 TUT Fs/hA # vsarg dfefhre & 1 fagandf) &t fBraar vee fev
T

39 d¥ (2020-21) faffieet IroashaAl # TqUT U9 IoTd Igeh 9Ied aet arel faeandat &1 faavor
fAFTTaR &

fBoeter a7 AFfAwa FefaaRer (go v o) F sccdior fagamdt : 46

fSgee FaoT g D HeTH PR
reTer 9T e : AR g
fBealer 37 sAFeaad SofagRar & 3ot o : 45

fAgerss FaoT ueh ;. Hof &
dver oI Jeh : IR Fcdd
TEqiEs BT 5 31§ Us Ales AfFw & 3ol o : 10

foers Tl qgF D IRAT THE
e &Id deh : we foe
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UsaiTs BTalAT 39 ASRIAFT Us SSTETA AEAAA H 3ol o1 @ 09
e T@ut ugw SICICRH
reTer I9d e : faRIrer AR

DIFLOMA IN ELECTRONICS ENGINEERING

VANSHIKA
(2017-087)

MEET SIN
2016-059

S50LD MEDALIST

#eg #fafr 0. iR wdt, e, doma sefaaRer Fider (fgH), Tudvre ImsTadh Rgfat #
ASA Ya FI §C

JTgTEErE yawr - 2020

HAs-19 dRah FAGHARY & HROT oMU T gfaeel HT gofg § 39 a¥ I NSTHCHT Jaer
e IMANTAT AGT T S Fehr| AITEINBHAR-BIVHAASIT & Th 39T & & H AT
SoIFCITIdFd TUd Hehfolohel SoATRIT H fSTATAT USld dl § Il 58H Ucdsh Sy H 55 dIC
gl &1 AT & dheg @RI AFICHIFd US ST JCIAAA d2T 38 US HAles Afhar
USAES STl FHIET Scr €, Hd gcd% w1 # 15 A1 e §1 9§ 2020 & Fef 754
et & mSuadRly & yaw & fow 3maesT R
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T 2020-21 # el 140 TacTmidAt o IJMSTHSAT & Fder Ired fhar| Jg Jaer 3eish eaRT 3Heeh
e g 10d8T & aforg, RAae, et vta gae [Jae & A 40 gfagd, 40 gfaerd,
10 gfaerd va 10 9faerd & 37 & 3R 9 e fhar |

ISTHEET IISTshaAl H T & v 20 e} & 23 ey, 2020 e 140 €reh & fow
Fr3afeler mASIT 73

I$THERT FEEfRT A mfAd Refiat & gaftear

IETHERAT HFFaw NseR

A . &, Figh, aR. TR RS (3) & Aqed # 9gd TN g Hufaar ety
& foT g9 & AR Fr 78 qUT 3 AT 7 dIHer welr gt @ e & fav
I 3R Fo et @ A6l 7 od gu 3oa Ram # g1 AsHR gee wa & fav
Hrévwﬁrmmﬁamﬁa’rﬁenﬁa% M, Usae CFATAliard, SiFaeid ToliaTesyd
for., ergak 3ieiifears wr. for, S9Tper Seaeieeial, SaT dotod, Hhed oUW, Tad gedahdl,
HETEHT FEA-H THES, U gTg-Ch, §3-T¥ave for., Gl <ol & U Tl Wit | faezmfdat
P ST 3 T 6 oG FUY Yfddy &I ddeT YTdrad fhar arm|

mdvadRit A el afafafear

TEATT & et & o el RafAd v e fhameerd g1 TaERly $sel & arve

yfRreTor R & Tody T 9¥ amer foram) a¥ & e vl i g afafafear Heerar

g

e 1 WRAY ¥ 5 WAl 2021 FI UG H 3mATd b a0 arf¥e gfemor RAfer 7 Feg
& 27 TaERT Hdet o omer form

e 6 WA ¥ 8 WAy 2021 FI YUdRIG H JAIST hT 1T ari¥ier gfAeror AR 7 Feg &

32 uAHTET Fset o AT for)
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o & TTA3 A7 fgerfdeey R o 2 dAivast At & fagafiat & fav 30 fAarR,
2020 I Jre-faarg JTAAEar &1 ST fhaT| Saa esuaeT & ar faeanfdal & smr
feram|

7 FAgFR, 2020 AT AlAeTS AT FEAR FATTRSAT TINSST H 47 Faser « 9T foram|

1 3 ¥ 7 3eR, 2020 d& 3ieasd 3MAST “Th HRA 46 dRa” Rfaw &7 Fex
& 1 &sT o #meT foram

25 ¥ 29 FeIad, 2021 de 3Aesd IAIGd “Teh ART A% HRA” AT o1 & AR
H dheg & 1 $Hsc o AET T

22 ¥ 29 A, 2021 ded TR ST “Th HRT 456 ARG’ TS wOT & RAfaRw &
%heg & 2 FHsel o Fr foa

TAGEY 3hIeHT A9s, Jaold H e 25 dAaFar ¥ 4 GasaR, 2020 d Iifed few v
GgeF anen iRIeToT AT (ATl & heg & 10 Hsel o arer o]

IETHERAT F AT Far AT (vATHTw) afafafor

ITESTHERT T TATHTH YIS o a¥ & eIl Ao HTeToliged SATRehdl, TTHIISIeh TShaTehelTd
ST fore, e 3ieTonssT Alceh 9 SATEA 3cdlie, AfAS | HSUACHT gaRT el
TAHET $h3ed Ud UATHUE FaIdae! & dgad Il @ AEfaf@d fharmery smafsia e
g -

TATHTE FEI8aent o 18 3farcey, 2020 1 JHiATgsT IR Tl FHT TREHAT FHAHA
#H st forar| 39 dRIeA A Rifecar faUvs ta sgaaar o carears iUl

ITEEE & Oidfive 5 aReg R Tvaa & BNERTSH & gdcags & ara Aaet
HSTHACRT & TATHUH FTIUTHT H ‘AaraR 36IA faud 9 30 A, 2021 &I A&
T 5@ carear #H 9faaaal & Ig §ardr 1T foh 98 AR TR $I Jgraar & fha
YRR 3Tt AdleT ARt & 3cure & gRafda X 3egelt 9 Tohd &

IETHET 1 Teh TaAQer g @ell &7 N9or q@ars’ & R AT SRisH # guA
T gred foha|

FsTEdR 7 gt s swA 1 3

Feg H 9 ¥ 13 FAgFaR, 2020 Fr IMSTHECHT & ol & fov fGeandt aaAmes HiwA
S fRar s | Feg 7 3MASIT 39 5 i F%A H 39T § 9919 TF 39T JeH,
Tseh &, AT HT HAgcd, AT, AT Hed Td delid & FiFd o fafay fasglh ox siereedr
SITEAT AT fohw 910 38t FRisa & T yaer ured Aeafdat & amsradar & fHdd,
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fafeteet fqomamegedt dor Retwl & o= HErr a1 80 FR-FA & ok et &t
Fog & BT P P &I FF PEH! HIAT, Tell, TAHE, TATHTH, 3-I9 Yhss, Adifead
Fold, MSTTACIET SANALT Fold ST Pl SATABRI Ul Had & T Fs FF IAToT Fo

'--000000000000.00 ‘ *0..0.00@0.00000-
- " FmR ol

Imafaa ezt r-r N F smﬁnn (TH3mEN-2020)

FETEERN F Iecdior g I g fagfial & v smdvaddeieaT garr gl Fiwa
FT HTASTT

FBUEERT & U9 ©1F 69 (ASUACIHBITAT) R HSTHEHT ¥ 3ccdiol glad el arel
et & v 10 RaFsR, 2020 FF WAl FRFHA IJEASd [har =r| 53 FHA &
aRTeT IMSTEST & qg oA A O 3 (92-62), A 30T Aefer (82-22), &R dreR (91-
25) =t foeznfat @1 3 FrfEdt & IR Had gu deared warl

o AT fFAT S, ST % a¥ 1991 & 3§ US #Ales Afher s9 & el & dur adA= & I
AR faFad &dfecd & s Tad Hig3 g, o Al & awe cgqardt aad &
fore Fgcayut e Rul Segiet faemelt i shaet i HfARTIAIT & IR 7 T T 3oTah
TTAAT A & Tow Greanfed frar

o AT R W, ST & a¥ 1991 & 31§ US Ales Afher o9 & gt & Jor addA=T &
IANH Fuelr WA RA & Fg-veugs vd @S §, F Rt & 395 g@rr
i@ meme it Hr Rafaw deffeat qen smyfas shaadeh & v schse 3cdmer
&% R # AR & Fan|

o TY¥ 1982 & 3T TS HAles AT o8F & fagardt 47t 3301 ARIa It adaA 7 dasrdvds
TR, TREl, HaATal & L3 §, & AT #r 379l Fyear & 3{ TS Aoz garT
AT [_fee 3cuel & TR & SAEHRT Yer H
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o FEFH F N ISTH & e, A aRkew e seaer qur qd Aefiver,
A, A 3rfia Afore, 9fse, JguadEiTaT, A el doel, s AH FHFal U
A Wi g o o et = aRka e

o A Aef A HIURE Yegare TEdld FEd FhaT TUT METEE & WdTd, s aRkeg
g STEdel & ASTHEHT Yd ©IF Y 1 Y&l $HI el dlell Tl HeIdT & [T geaig
fem

ITETHEAT AR THISS

HAAT Y TIehrd FAOT, AR WHR o TATIHRE AdTar YhIsS i FAYAT H 3o
T T g 5 TR s graEEr & Ty Faex 7 [T o F deEr v fRar &1 a9,
oEd 6 9 Jde TRt 3R JaRR W S & @6 TU7 TG 39 FWIEHT Td 36IA Tl
w|ﬁzozo-21$mwmﬁmwwm§ca@mmﬁg&
FAR, Teheilehl HTURRT & Acjcd H AEATATAT fharhermd smAfaIaT v

e TAUINRE & AR JhISG CaRT oforefdT 30 3iTeTolssl TINSSAT H NSUIACHT &
faeafiat & #mer forn| I8 JdeR fBoes, e, AaeR e 3cafAar et fawar
W IS FRaT I |

. Wm%aﬁnﬁ;ﬁmﬁqﬁwﬁsﬁﬁ4mﬁww§élmﬁ%’
GaRT a¥ 2020 & AT yare &7 S| HSTHASR o 379+ FTh A aur eafdat &
FAATIR & WcHgel T&Tel el & [T FaraR H TEh{d & Fold W ao fer|

smsvaddr # yfafsa wafFaat & aR

ay¥ 2020-21 & SN 31 gfafSed Reffdar, eeerdrsi, segmemafaar, fag gfa=e=t &
IMETHER 1 GNT foram| A 9oy cafed STaE & wierer faera fhamerardt qur Iy
famd v FATS FeAoT A GEA F AVEE A F6r gAIfAT gUI Seela dew H AR,
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fAHIT, 318 Us Aes Afther aur AFEI@ed Td S Faace & &= # Fiod Ieardfaes
graensit i gerar H

1. 8T, Teh gohol, ¥R UG T H FacoRels & Tsiqd o 5 B, 2021 T 3T TUSTG
AT & SRTeT 3MSTAST &7 eRT fhaT| 3egied hogy H 3T Ml T FrAwnail Hr geram
dr I af 1963 # FacoRels & HgIT F HRA & TUMUT MSTHE AT I AT STHT
HTHr THeT U

faders, AowsmEam-dfrasmsst saRa 7 e # Facords F Togg ol Aew g A T e
fiT Fd g

T #H AT FRTET ¢
T Herdr ud faeafiar & Aeads & fav a¥ 2020-21 & R Imduader # 3ee
FrIRIEt &7 et B a, S faver Aeear 3-

1. ‘TSl sordfed fRfesar fz’ 9T wrbemer

gRATUT AHONT ot faehra 3TRHAIOT F Foll &THAT sJU & FERET @ 4 Hlad, 2021 &
IETHEET, WTEIEHR-ACTINEIN, TUsHTe H ‘Tesil sholdied fafegdr ®Ig’ AW X T
HIIRTNT FT AT [HaAT| Ig FRAeT ar Tt 7 ‘[fcger vadey, asfesr Rrea safFcwa
g} U4 Adeolg Faoil R{Eed vy W 3mAfSa & 18| 39 HrRRmer J gore, ghamm,
fRATIe U2 U gudere & TWENT [AET g 3nfhea=r, RIe t&e & 30 wfaenfaat & smar
feram|
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IETHEHT H ‘TSt Fordied QfesT T W AT FRATET T STAfRAT

2. ‘diverdl vg Fagdd W UHigadT FrRAATAT
5 A, 2021 ® RAMS I & TRRT SIS afigren & for diverdt td Togeed W
ThieadiT 3iTTelissT HRIRMST T AT fHaT ™7 SRS UieT & v Adreliaey,
grsgifolerd, sgAfeed, fiveriivy, Vaifeery Gath vl W MSTad™d & dd deedl ganr
faewer carea RU 91T v el oemg TS|

3. ‘dlefoF wFvar ARFRT F A Ry RAvr | gy T s
BITHITSIR-Uehlehel il IR Tgel HRAHA & el 12 A, 2021 & ‘<igfs Fover
HRRT & Hd Reuid 9T W vhieadiy Hidelss HRIRMT I A= a1 amn| 56
HIRIRMTAT H MTHIMSIR-TTHINS3T & elive Iafas N @87 [es o 57 /vy | [wa
SATEAT G| 3ogie el SATEATA H UK HIUREE, Udee, ¢3AFY Ud ¢8 Tshe fAwdr
9 YRI STell| 3eaied 3] SIE & ASUIR 3eodd Ol W ear & sarear= fean|
$H HIAATS # ¢ #X ¥ 108 ufasnfarar & gfasnferar &, Sad saranre, 3eaemfa, dfaw
GEAT & FhrT TeEg aur fagardt enfaer &

4. ‘gs¥e Raleqae 4.0 R FAC Aeghaanar s seiaa@eadr vy W 3ifeersT
THhfeadiT FRmET &1 AT

ISTHEAHT @R 19 A, 2021 # SSEA RalegyeT 4.0 BR FAC Aegheaier s
SdelTareider v W AAasd THhicadia HALmer & I’ fhaT 37| 50 FR-IHA &
eiRreT 31, d1.d. Jieel, U, FAdfeichd SolfadNeT [AHET, TANSEIEIEINR, Tuserg o 3iicafn
wifd & Adeanw e vy W [T e G 3 sieaf@s e 7 e
it 4.0 & TetereT 9T faEqel =ram $r| 7 HRRMem & 27 8 & 111 gfaenfarar & s fora|
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5.”NANaRRAY fFw FRFA” QYT T FrRiemer

30 A, 2021 FT FAIARRIT G dRIpa’ YT 9T 3iTTarssd HRRITAT HT Al fhar
T A WESd g, e, sy u=aRRIY AemE Feg, UG GarT IFN-ARRY
S Ud THifaar favw w faAve sgreae femr e oRa & faew & fav
IEAYCARMT UG S8 HAGed UX ThIT STl AT & 3ogiadl 3o T TISter3it Fr carear &,
S ACTH @ IS AU AT TG HT 3¢TA Y& H Fohl gl 3egia] & AR 318307
T, fSwgia AR dee Jamsit & fov AeHIR GiSd har| I8 woh aher srdemer o,
S &er & @ 256 3eger yegl, fafay et & faffiesy fqemmet, ffdesr faeafacaresit wa
TEATAT & FhEAT Ua et o amer form|

6. sIdisT fram Afad - 2020 W AEARIda+ TF

AdieT e AIfd-2020 9RAT Jamai @I fOF ASHIR Yeld A dar 3w FRIT a8
3YAEY FA & 36T W N DR ST T H1 315 g1 38 Al o HeT&T IMSTHET
& YISTehAT ol TURT el & T H 22 SeAal, 2021 FF Th [AaRIcdoTh TF Hl 3TIIolel
fram Tl 38 FEEA A % Renfacl, seaemfal, dafeer aar e Feedr o AT fomm|
$H HIW W AAAT o HSUHASHT SaRT UeTe HI Mol dTell HiMel TR Nam i I
ueufd 3R Aerere & HIAr FUEAT H| FH FRIFHA & AR gora f&ar @ & nsradra
H YA AT o SN Tqefat 1 39 &7F vd favy scaife gl F Fo e T &
SIq|

HeFITEIR-3MEITEH, SggeT 7 ot F AT ImSvadt F 3 ¥ & IS

ATEIEHR-ATTEISIN F 18-20 TTFR, 2020 e TTHINSIR-ARAT deifargsd Ted=,
SevigeT 7 faffiest daelidhr wal W &7t & o Jmguader 7 ¢35 et &1 el faar I
g <3 GG HARAAY & oldTs7eT 595 3FHIcary & forw 3mafaa $r a5 ot a8 ¢35 adiem fvey,
ThIoRee Td W &S, safdead, Saaciaa/segd-ce Td a1 AR & &t
H dereiteht 31TSRY, deheiichl TEIIS, dhiiITT & Yol & TolT AT Hr TS|

qiF13i v GFAE # QAT carEua/IHReT

IMSTHEH & HH HeEd Ald FHUSA UG ITAUE o e Sharherdt 3 Ageaqor
TTEe X ¢ 81 IMSTHERN & Fohrd Heedl earl fafdies deumet & fAegar faawer
SqTETTe U 9w -
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Rdvs surET
st afeg g seaa
1. N aRes e e o TSET ceheitenl R1aTeh URIGTOT Ud 3fq@en=l FEUE dae 26,

TUSHIG @RT 14 Jelrs, 2020 &I AT T 71T HRIhE H @i G & Hgea ol Ter”
Qv 9T Ve careasT &)

2. A AT e ST o TS Tehelieh RIaTeh GIRIGTUT Td 3TEU HEAE, dFel 26,
YUSETG GaNT 09 e, 2021 &1 AT fhU a0 #dshA H "SI [deprd & Hgcaqor
e VT W AR e fe

3. A AT e Seac & U Tehelieh RIaTeh GIRIGTUT Td ITEU HEA, deFel 26,
TYUSIEG SaRT 18 AT, 2021 &I AT U T HRIHA H “HiereT [AhH & HAgcaqoT T
fawr w v sarea i

QIR .

9

1. ITSTHEA & S5 US FAles HAT P HRAT dhehlc FEAA ¢arT 19 fAdFax, 2020 i
IS Fehlc AXGAT qRERR J FFATAT TR arm|

m#%@mmmmﬁmwmwmgm

2. #r e R T F TANE ATAR YIS, A5 ool gaRT AQUASHT & ISET
AR U FEEHT Il TehIss T FHwagh gera frar |
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FEAT/ARETA/EMS/afeTor ®riwa F gfasnfaar

FRFHA AT | FFAAA/FTARATAT/HINSS/TTRAETOT yfasmeft T
ade & ATH
20-07- | 3TcATISR #RA - 3] e | & Akes &g TCHTE3NHITETTH,
2020 | I {fAeHT Sege, e AR
danfers
10,11-12- | ST - RIeT Friery A T FAR, THLHAS, 7 el
2020 dheTehl e
11-01- | UG AdIIR U FEICIHT Afa | 47 aAReg &g TS, o5 feoalr
2021 (TAITSTHTY) e, OEge
- danfes
29-01-
2021
22-02- | thfotehel HifHD & foIw A Qo gy, A | UAE I HE
2021 | FufAST fafese ariwA gifer fsm va At | gfaafifes, Swwd
- faele AR garT grafad
05-03-
2021
12-03- | 9RT & AR &1 dfasy - | A afeg R SoFclaad dFe
2021 | gAlfor va e sread, e 30w gfsa
EEIEED (GuauEd), 75 Eear
19.03.2021 | g5l RalegerT 4.0 & v | 5 shael $AR, HTHIMSIR-
Selpaiiaeder
IETHEAT #H 3= IR

IETECHT ART TWHR & [AfdHee] TEAEAT S ST, STANEIHR Scd1ie, ol Aot
aREATSTE3 7 oY AfRT T ¥ HR T @ B

1. gflrator va gflrey gyeres

a¥ 2020-21 & Rt DTIIEIR-ATHIMESIT F TH.CH, s1.ch, THTIA Jam 3=
arSIHAT & 89 faeIfiAT & 3w yfAator grea faam| 39 R YereT fahu arw yfafor
$r 3/af 6 goarg O T ¥ do & fow AT
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2. “9Rd A AfFT dfas 3y vad ducH i AT &1 g’ [fvas Hvadd o
gRAreEr

I TR GABT H 2T H 3TIIUT IGANIT o FIT Ieadicd HT g G H o Hdol dalleleh STHION
%ﬁlﬁwﬁﬁaﬁéﬁ,méqu%H*l{ﬂ?mmﬁaﬁmmgm
gl ATEERT T "eRa 7 AfFT dafee 3Tl va duewr dr AR @ gereE
T RIS TTHIATSIR-ATHINEI, TSl HT Tkl Hr 1S &1 Ig IRAISEAT Fel
TAY 46 G H ARG W 36 AL & AT A, 2017 & e $r a8 | RIS &
AT 3T U # FAMAT AMfareh 3Ol T AU SEEH IR e g, Sasd
A& Fo=r 9arer $r S -

* HRA H 3YOT &I IR

*  3USION UG FECH AT 3eih TAATAINT T gafiche T

* 3YSUIl U9 Hucsh AT T ImeRIfesHA # g

s 3YIRUN UG FUcH AR & ToIar faavor

s 3B SR F Fo1dT & & v ag 3menRa R &1 o

* AR 390N & AT @ gerar 34 & fov a9 3muria e & Aregsw @ gaen
o S Gigd g wid

SH HaY H I<ATfeieh 3NN & 3ehs Wt el & [T 3 R # Al e fhe arv|
39 R & "oy 7 frrfaf@a s @ e are

o TUSeRYOT YT qOT & F SIS R FRAT IRT AT Y§ dEEISE W 3TN

o 3T AU VS dedSe TATAT &l IS § dUT HUAAT o SHH HIAT ToilehioT FHIaTeAT
URFH Y T §

3T, 5-Ad, deTSe THl, INTT ST & T H 3Hihal & TRIHIUT &l HIF AN g
o UHAd fHU 7T 33l & A2V T TET B

Td 39T & faera &1 & weIfd W

WTFITEIR-ATHIMEINT # 3T 33T 9 ForeT sAQAT Feg (3N wTSHY)

< SafFadl, T vd TATHTAS IfAet F daR wate e (Rsw)
frsa s & A= vd e g femr, 78 Redh qanr smmer 5 af gar
31 &AM/, 2026 T & AU 9o aR=nfod far = g1 oA aRaiser &1 geg 3eeeg
HRT & AR & [T carqe A ALY, YIcHTge YT el Ul gl H THTHUAS
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giAet & fow dieafahra gaArereT fawf8d #er 81 Ig JaT AP Adrarehl I Aearfad
X MR menia segelr (Fedics ) sae 3R Wefoh g fAafaa e &
Teh 3chse Alof &

< dadars), deasmdaR-fewndst g F Ve Srawa :

sa AT & foharehelldl & AT TR g HIVE3NSHR-AUAESIN o 3eleh PRI YRFHT
frw &1 38 A & 3icetd AU aRt @ AT §9 Yo Fe H FAAIRRIINH SAdT U
et & sresy gfafwar g g8 2

oA o & dicafed X & foT gor R A STEEIR garT @ s |@afr 12
SIS bl H WCHIMEHR-WCHIEIN HY AT TATT A1 37 ¢

Sheg, I haT av 2020 H E3RAIBMSHT THGT & FROT Y&l & 15| av 2020-21 &
GRIeT TaraRel # 38% Uld ARGl 3cded Il & [olT 39 &F & AfFed T &
AT T ATV SARTEehdT RITERI/AERITe31/ENSal #T faeror e ar ¢ :

wH . faawor ipe |
. UTCd IEdral I TE 37

2. STTIEIR B A T 6
TEdTAl T T&T

3. EG Feca/3rgAtfed gedrat )
$r gEar

4. foarger td JaR-9ER 18
IS vedifaar/wrRmrert 5
[EmSaar R scanfe

o WUHEINEH-WTHINSIN, TUSEEe H TIWIRSIAT & FEAeT § 4 HEd, 2021 &
IATST “SHEE” FRRMAT & R ed SRRaar AT &1 3maea fFar am@m|
sHH Yorrd, gRA, ffHTrae uger 3R gvdnre ¥ fAffiea wfasnfEansit o srer form)
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HeaaF, ATHITSIHR-E3HY. , TUSRTg ERT Ao AT W ARRHaT FATEITT

o TATHUH & FEder & 11 Wad, 2021 HT FUSHTG & Hel Teheli/alelsil & Taemdi &
T Wed SeRedr W AHAdsd aredd 3mAfad Far

o TACH-IMSATHH 3ieMicheT AT, UG & AT 3 AT 2021 & VA STEHAT
T

o  WTWIMIR-TNTHIMSI, TS &F 5 AR, 2021 FI RATTT TS & THRT TSNS
gfteTr & fov BIeH JIRReedr carear 3mAfad fFar ™| 8§ /@@ W ST JaieT
FAR, dAMh-3, STHIAEHR 38 Aol H dordl &t & faw ufoenaat & Ben
e & §R A AFIR & Farr 3R 9k |

o

3. LY FAR, dATfAF-§, NTAINEIR Z@RT NeH Aear W ARrEwdT TArEdTT

o  WMUTHNSIHR-TATHFT HIIT Ugel & A 12 AT, 2021 &1 “sigfies FFuar AR
R IS 3AASA FRRMT J oA Iewear vy ) cgrea= fear @ 59
FIARTET H ¢U R & gfasnar o Rear foram
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A-IIF, STHIEANR-ENHIE, Turg g@rT RedA AT W 3iiTaEsT Ared=

AUFINMEIR-TATHT PRI Tgd FRIHH & deTd 30 AN, 2021 & “JAEI=ARRT
P FRIFHA” W IMANTAT 3TAST FRRMT H Oed TFahdr favy ) earea
fear aram| 5| FRRTAT # 3 R F wfasnfaar o Rear form

10 AT, 2021 & SASEHT 33T T, Tod & GfAATEAT & AT 9o & SR A
SRRl v X T4l $r 5]

TANSEICIEINR, AUsHEIG & gy 2020-21 & SR IAfAd gaie, gRIAUM, 3cal U2,
RATae uger, TS & Ulelicahilh b TEEAT & oI AfSd Fi%a & SR
A SreTEehRdr AT W sIredr= G a3

frfaf@a srbment & e Rea seeear Rve W smafea sarean -

> TUETE SNfAARAT Fictel, Hgrell, Told & 20 379Ed, 2020 Ft 3mAST e
& R oA IPFadT AvT 9T iidegd e fear |

> JIMESE!, Iold IfAafder, auvserg # 3G F%A & R BeH Sereear
YT W 3T e ar r=m|

> WTHAIMEIR-WCHIMEN, INEUHERT & [AdaR U= gRwg garT  fanih
21.01.2021 &I TToled AqTdReS HITEIT ST TSI

> featidh 11.02.2021 & TUsTG el & el & e faar-faast & aive fear
SRRl YT W 3TAST cATEATT

> A8, dorra gfAafdd, audierg & FAwA & SN FaraR FEAe 9Re ganT
festier 19.02.2021 & TNSH IPFhdT AT W TS ATEATT HT ATl
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> fealie 19.03.2021 & “35ANT 4.07 FRAAAT & SR Hedosd AoH STEHhdr
ST

> a¥ 2020-21 & NI TANTSEEENINR, TUSNTG GaRT THER & Uolld, gRATOM, e
TRl RATIS Weel, USTEATT F Ulellcehiolsh HAT Y AHioTolssT AAYH A& &
ek Red SerEshar fawg w ==t

o 25 AR, 2020 & oA TSt & Il S TH. A, S9T& & aAded H "Barss
TS 3qa9¥c 3% 3fecrdifas sriae Sxe gfae B Tagiiae g hiesr wwdfed 3w
TAUITAT Ted” IRASHT FI ggell IRANSTAT THIET $r S5 & o Fr 7| 39
TR T el oM 9 A 90 §oIR UL &l (¥ 8 o SITHISIHR HE Il o7l
I Th o 90 g9l AdTdReh 3790)

o oA TS & 3HAd N AFFT & “3geudc F3c FU” AvIH IRISAT
SITHITSIR, 7S ool o efrleet Jerad fohar §1 5@ aRASET &1 Fel oerd 6 g
60 &R ¥UY g1 (FIY 6 oG VISR AT AT I 60 §oIR AdTIRE 3720

3. HITHIMEHR ThIHd Flrar FRIHA

IMSTEEHT vd HUHEMSIR-ATHINSIN SeANN-HE TRIETU/HIN HRIHH Hulfad X
¢ TUT STl GaRT 38 gk §9 & FIpfd o vard #1915 &1 THR & hierer
o AT & 7o MTHANEIHR o 3T ColfeeTd el a¥ 7 ATHINSIR Tehlehel
Pl ggel & forv WTHISIR TATRI3T H T s I yrFy far g1 59
IRATSAT AT 3662T 3F Tlofell I AT FR AN GARRImst #  gaRd & 394
AR Herer F1 fGha T g, @8 6 93 T W 3eaid WA & g3er &
FROUT 3ceel Tehatlenl G T o fhAT ST Ah| WTHITSIR TRIFd HIMT Tgel HIsha
T o6y HTHMSIHR & HIAA/ITRALTOT HIhAT T Toh HT R oIl ¢, ST o Tl B3
¢t arer aeafial & oie foraml, 3MEEI3TS fSaiAT aRe!, Fdet dfed Affes FaX
ST I T & Tehl

HITHIMEHR Tehlehel HIAT Ugel HIAHA & FUH TWUT & HBAAgas T el & I
WUHASIN o AT 5 ast Fur 31 A, 2025 dF & AU 36 SRFA & g@y =oT &
gedarfod fhar g1 Rueiehs safr & e affies slerdlerqa wriswa, 3eger gafaa
FEAHRH, IY TRATST  PRGE/GRETT  FIFHA/TATHSE  Hielel IRYE & Fafdd
FIIHA/ATATGIS Pierel/ JTRASTOT FAHA dUT 38 ThR & 3T P YA HaTfeld fhT
T
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3eTaAT AT

o % feeel A AT IMEISTHTS-2020 & AN A quAr AT qarr “Raeer e
SleIfhr & FE & AN AR & faT A FAdeAd faar” i & Hdeld T 3-
AR “UfSTl 33T dog ToATer$oR” Y gfachy TR verl fohar arm|

J9oTT 3
o ¥ 2020 & foT 3MSSSs, fewel CanT f&ar S aten “gar HieAfarhifag, PR gred g3m
1 39 qERN # TITPd 99 UG YAUGT AR &

o 3, 2020 ¥ TGEFSR, 2022 oh el a¥ T 3@ & AT Bacter NARET & & & T
el & T goeciicied ded, geeiiege Hh Sollfrgier Us Saeion, I H THEIATC
X & &9 A fgerd famar ar)

gl A
o fEEFR, 2020 & SR ITHT TS HRAT IR AT Fol #F “ETTTST Tgah
Fe ST o oINS FleToFeld F I TEIT A R Hieaell TERR TTed G37|

AT FAR gl

o 27 f&dFR, 2020 H HHSF TF AN 3ETuel & fov vsdies sdacfes T
& 817 7 FAgcayol AT & T af 2020 #F “HEEASERN TS Arvuliarer ERR” e
B3| 38 QPR # Jeh U9 Tufed g enfaer &l

o USAIES Solaciecicdr TIRHI g Al & 3o va fas &7 3a% Iea@sa ANER &
T fasmmer & &9 & a¥ 2020 &7 9idftad “HITasm$3R Jar dofeeh [ERR™ HIed g3
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37¢ 9% [WEPR 26 @y, 2020 T HIUHE3MSIN & 799 T Gaq & a8 W =5
ool # vere foham Tl 50 REPR & eIfed U, AU, 79l RERR UG 45 ¥ &
3MY T TRV AT AnfAe g

o A HalSl 9T FT 5 3], 2020 T YAAAT TG FAMN fIA0T & AT g ares
T 3o7eh AaleAW S & T a¥ 2020 & “geher T 7a fTuR RERR” e fohar
IAT| Ig GREPN 3og WUHMSHR-A, AR GarT Ferl fhar arr|

CERCE

o Floal I JHifteha dda, IAafEdr 3w wRelr, quar &7 Mued & & v ay
2020-21 & faT “TAa RAT HeART” 9red &3

o ST SToiel 3 THFEEH HogtheraRar, HSINAT H 3Teh G@RT T d<ilioteh U
A%S IR ISR Jer fomar |

sRe et

o 11 Seiall, 2021 @ THITHINEHR, IMOIAT Td Faar A=l rhicdl # TAIATE S &
T H ATHRA|

o AT g Hifoe [ae Faw-2021 & QT 3EEA-ATEmEm eagd s §ir
Hery fgsd i a5

o TIANHNEIR Hieie-2021 Hr &g

fafaer #isa
o REFR, 2020 & R B ARAY IR faae Fer 7 “eaeae g Jegiferhr
fawar o IS FieTeFeld H NI TEIT PRA R G [EHR F1ed g37|
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Tdfdeel FN
o 1 WEd, 2021 & 31 Sefadl, 2022 & W& faemg diel Tofell RE 0 & Ay wWsyg
FAafEd), JuaT # 2R & fav Tasama-3diEr hetfRia g g3

9T

o S Yol AT H TUT ST, F4, TUSHIG AT T HEATH Td HHeadsh & &7 A fomar
I

o R TS Jar faael HehlcHl (ST, S=aT, 715 feoel) T R HAE H HGET & &7

& T IAT| 51, Goll SHH & ¥ oo o T 379el Fard gt $Hian|

o Ugd UETS FIINNIAT JRASAAT Fictareld 3% o7 Asferedm 2020 H “UATaRUT TIETOT
Tq Yihfcieh HHTE Yatiel” A0 7 R &1 TidfAfted & & T o1 I-T1| T§ Hleasold
24 ¥ 28 AgFR, 2020 FT AT & H ST Hr TS|

o 3¢ AR TS SITAIR Jrehres GaRT ATSTATS aT Soflfiay &R 2020 & FoATd
fohar arm|

Ressiia &R
o JANEA FPicAMCTA 3F FAGCET RITH (SFARNAR) & g\ vasdr & yegeT|
SN & ger-fager & 600 & 31t daifies, srqaurisndl, Rfhcas scarfe anfAa g

R FaR

o IO FleANCTH A FARK- RETH (ShARNIR) FHr 997 53R FfAafa fr geeg &
A g| SR A Su-fager & 600 & 3ifteh deAfareh, iqateiehdl, Tfhede
scarfe anfAe £
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& 3T

o fAdFR, 2020 # & # AT TFq gar d=Mfaish wRA 2020 H BRI geera
& A AR & Sldfted fohar qur 3= foerg gar deirfaies &R 2020 & FFATAT
fopar arm|

Reg &
o 3Iog SECICYUS I Sy, 30T @RI Adfacher SNfATReT & &1F & ISTIS gar
PV
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HTHIMSHR-ATTINEINT T aw

WTAIMSHR-Fe 1T I 3TRIOT HoTSA, TUSHIG o1 30 e, 2020 T A &7
3T TG fead AT $H AW W Ydled Uoh Yl forael Tur Gieey Tefcenivl
gfaferar &1 3T fhar a3, | @ 36 3aE W 3¢ & ufafafeat & g s famey
T off @ | ATEISIN TATAT fad & e W HGY AaRfeTded, sek g d9d
SATHTES SFTaliorel fol., STk, & AT ASHH FHSAT AT Asaried e amw| deasmsan
o HAE WHies PAARS, deeis & HgoFd WAl H H a@ W Teh Jar e 3cdig
ST fhar| A Ader aRer, Fanfla ucer 9udiig & gATdd & TelghR o 39 a8 |
IS H T 911 Fssogdl ier Tefic &l 81 o= 3gumes fhar |

HTHIMEIHT FATTAT Gad & T W W, TH. 3Held THSS, foidereh, MUHMSIHR-ATHIMEA,
JUNTG o TATYAT fead SqTEATeT & STl 31l TaTeeT H HTHAINMSHR-TITHITS3T dr 3T feaar
TR GhIST STT| AT . MNGAR, THTATH, THITSSES, Th3amss (AR, Treierdr, vevedr f3tha)
o ATEINSIHT AT Gaq saredre fean| 5T, Heliam (gsT, HFoFcd Tatr fAueh, 3aTell gledeiee
g 31eeT, hehl TATYST Gad FIhA & R fafdrse 31fafy & &9 & 3ufeua Wil sefe
HTHAISHRT & A2 3. AW TY. A F FRIGH I JETeTdT &7 TAT HdeT 7 a§ 2020
Y a1 RO IR 7| 37, ta.F. WeEr, Nh s, TTEMSIHR-ATEIEN o FRiHH
& aRITd JITaRe eegare gEdT Iqed |

CSIR-CSIO Foundation Day Celebrations...

A Journey of Three Decades

In-house
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HTEATEIR T Raw

Hatod # 26 {des’, 2020 F MTHIMSIHR T TATYAT fGaq 3iAelssd ATETH F FHAIT T
58 SN FEHEH Aol 3R $-UrEeT TTAANTar AT Hr TS| o, TH. 3eicd THSST, fgers,
WTGITSIR-ATHITS3N, UG of 3T g8 W FETa fRoT f&ar| SFafe st gdior ey,
e, T fBoss TEuT, edcee & fafY careae ar| s & i dreasmsa
TH AT 3oh qedll h [WERR/GFATA el T 0| HdshdA AqaiRer v=gare y&da o
TSCINA & Yoo g3
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TSTHTNT fharhdra

(01.04.2020 & 31.03.2021)

HRA & HiAYU & AR o & T Redr § Ul dhoq THR HT T8 Aifd
SROTT, ScHTgel Ud HEHTaAAT 9 TaiRd 81 T idleaae & forw, Toremyr fAgAr &
3UTSCYH H HEAT & HGHAl Al IR Fel & T ST Rl F 3oTehl Gism va Qagar
F AW T ¢ HEEQUT AT # Fa Yer e gu faften wfafaftet smifoa
STt &

& wcae w1 e

TIreA H fEEr I serar & & fow 14 - 21 R{aFsR, 2020 d& & k=T B eaw &
3 fFar = Fifds-19 @ Rufadl & sror aenfow gt w9t Rafadet &
FeTaTerard Fwft AT Jierenser fFw ww) B weae w1 AR 14 FAaER, 2020 #
9. g, 3elecd AHHSUT, feereh, MTANSIHRN-WTHISIHT & Falerd & fhdm arm 3egia 56
ey W RS A & aikg I W faEga == *{&@W%Wﬁﬁ'&ﬁ%
ey Redl # HA @HBGT A dI IR AR fRan s@ e W fAdem,
TTHISHR-WTEITEIT T 3R A TEF S 9T AR S FIAGST Bear H T
3drer off Sy & TS

gq yafy A A wfaar o wfawfar e Aregd @ 3mfSa & 751 g
i faar ar AT - TRRa aur 30T &g fr @ar 7 3T i T8 qUr TEAE F
Tl A & Fewdl o sH gg-Tga T form| vl & dv S sfaer s,
THRY, ST fermer, TEEIIRE, "USNlG W HUSAT Aerele feAr 3R faduenqur deew o
SET T

fReEr |cclig &1 FATG feeiioh 21.09.20 3iieellssl RWEHR fIeRoT HARE & g3 o g.
3ol THST, foderh, MTANEIHR-ATHAINESIHT & HiTols FARE & B aed® &
aRTeT IS FiEIAr & faoiansd aur afer & afdfafe=t & a3t & R
el fhU| TIod & & Hfadl H Bl H Ieod@ad & T & o TG 2000.00
(Fh 1) I AR Feld A e RERR A qEhd fohar am m| @y & 38 3Haw W
TS f3emeT, 9 #AC carl R & e & v "ens o W e dicarge
ASTAHT & HAANA 8 3eieh [WEPR YeleT U 10| HeroeT H T s awi § T & seal
CaRT el 4 ¥ 12 & B fawy # AuIiRT 3 gied @ W £.500/- &I wAehe; JEHRR
JGTeT el T Arelr 8 o] T a1 §1 38 37 ¥ #ff <remar a7 3R sEA arF faendar
FT 50 FARE H [EHR TG fhT v

faaanit & a% 38 yHR -
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1. %) $Aar gre gfagifar (Faf@a)

1. gAY ATl SR, TR 37e]. ITARRY qUqH
2. A TauTSlia &g, deelieht 3rfRer efada
3. A guiia g A, 31 e (fa.omn) GRIRE
4. gAY deaT, deheiichl TR qag
5. & aifeg g Sregd, Bfge, ssuadar IR
6. AT TRATUT FAR, deheilehl fUFRT icargst

¥) &faar grs gfaaifar (3= )
1. G Halrel a9y, TRATl deheiichl 3fTerepY A

2. & Uoleg g etver, aehediehr AR AEGIE
3. AT HACT, deheiichl TR GRIE

4. gAY ToTaAY, cToheiteht 3TTRIRRY EISIRG]
5. AT 9e1A, aR. @iared geraeh IR

2. e W R & e wfaafar
1. 8T, WA $AR, ATHE S7EUTI hehoe! g
2. gAY AT AMarEdd, deheiiehl JTIHRT AEGIES
3. ITATT TR W RN 7 eawsa F1F Fa | Ades [Ean
1.8 @ ©. dley, 3T Aftedl, gashar
2. gAY AT AArEdd, deheileht 3ifaRRY
4, THN HAFS F Alfos e feoqur/smawa Ncae JsEr:

1. 8 goT Hgl, T3 TR TIH REHR
2. HAD A, IR, FiIarerd g TYH RERR
3. A1 HAST $AR, H. TSI HTARRY AT REPR
4. A U9 =9, IR, FiOded Ggw efadT &R
5. AT 9o1A, aR. afare geraeh efadT &R
6. A1 fa9eT $AR, TAT. IR, foer 3regemmar T ERR
7. # FHAY FAR, T30, A, (8 T F3) AT RERR
8. A1 7iNa, wfavs wfd. wergs AT REPR
9. A1 3MF FAR, IR T RERR

5. el amfafwieEiive: & e & smfaf qur ey dww w1 F v dearT
]
1) g R ER, aRss amfafs
2) A HAHY FAR, Hfacs mfaiis

6. IAFR T & AT BN & By ¢ & AT WcwEa A=
1) A Felrer, 37eTermeT JHRY (et 377,

330



7. TS TWIH & d=dl & fav el Avy & @AuiRa e 9oad Fa W Ncd@wT A=
& 4 & Fa&T 7 aF & At fr gt (91 gfera sraar ).

$°.°°.\'.°’S":'>.°°!\’.—"§I

— ) )
NI

T FT ATH
guId T8g dudr
Qe aar
STafa gAT
Saifa AT
dooilel SR
K IpCa

aeR &g
ATTeTaT

Y e
3G B
FATHIAT 87T
i amfean

Ra/ATaT &1 aA
A JHTT FET
A A el
#T HFER et
#T HFER et
A 4. U gy
A FAY FAR
# ke R
AT HTAR 3l
A FAST FAR 6
#r AR g seqer 7
A FAAST FAR AT 5
A FARr FAR sfeAT 6

T

a o A OO O O O O

uIcT HF/AS
95 wfaerd
97 wfdera
95 gfderd
91 wfdera
93 wfdera
90 & 100 yfaerd
97.6 gfaera
97.5 gfaera
95 gfderd
94.5 gfaera
97.5 gfaera
93 ufderd

& 8 W &M 12 aF & faSarat fr gt (81 widera ryar ifae):

.

© © Nk wh=

[ N W U W U U —
© N> ok N =0

g9 &1 AH

SECIIE LAY

raq/ATaT #1 A1 FeT
AT 3iferar 10
A &Y FAR 9

sfrgéscrgmw 10
sfr:qa’mifﬂw 8
A g g 10

AT TRIEST AT of. AT AT AT 9

e FAR
sAforeT

AR EIEa
Jifaesha faard
Ader AT
GIERCHIC TS
ESCICAR
foafear safr
3eTeT gafeed

Jold fl_;uHN dlad
JeuTdT areT
Hellell AER

A HfAT o 8
A e o 10
g @ Rafeer 10
& 3AY faarr 8
A gig el 10
A T YRy FHTRT 10
# AR [Bg TG 9
ﬁﬂ@ﬂ'ifom 8

A Tleg &g atvsr 9
ST, TSl $AR 10
A T, &, dga 10
o Hervde 10
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94 gfderd
93 ufderd
95 gfderd
92 gfdera
90 wfdera
88.9 yfaerd
96 ufderd
85 ufderd
90 wfdera
90.5 gfaera
95 gfaerd
85 ufderd
90 wfdera
94.5 gfaerd
85 ufderd
92 wfdera
91 wfdera
89 ufdera



TE 7 Ao Redr #F denfaw AR A@en e
ISt A TEJd hT ST arel danifareh AAAR s@ell # 9rsmT Jidary Teh AR fgwcr
H &ar 1T § g4 der A

o a0 24 RAaFsR, 2020 FI “T=dd Reca®al F v Regaaa i A a*
Ted 3R 3F IREE qeor AT | P &9, dAfrsd, TI-2 THRT g@an
Ry # VAR fgar am=m|

o f3stleh 22 31, 2020 &I A 3Fes NG Tehollehl TSN, HSTHST THIT, GaART
‘FerAe I A7 raRa RS yaue yomer vy W B & afaar ar

o fealieh 26 FaFeR, 2020 @I 5 3Ueg FAR, IRTES ol ATAHRI(3), ITSTHE
YHET GART ‘3T 2.0° vy W B 7 AfAar fear o)

o fead 17 RREesR, 2020 & 4t Tv s, Ndver danfas, Sddva g ar 3
CarT ‘HFd A vd HFd AaER: Wi vd WwHAEIN F1 aReewr vy w
fedr # afAAR fear o

o e 28 F1all, 2021 & “fAFd AUAA-TATTAT dasild IR 30F e

FATART WA T T, IR, -1 T g gEr el F AfRER
I

&t 25 ®Xad, 2021 & 3. &1 3, dolelsh, dF 2 WHET, ganr ‘fAedelt
S-dfdd Foll: Wioted e [Ayy W B F afFar fear =

g1 AfAART &1 Afaq afsd v Aser & Ul garT Hediche fHar Srar & aar
faoiam3it & f=dr fead & Tt W GEhd fhar Srar g1 fasiar 56 R §1-

ST, WA $AR, STHE S7EURR thehoc! ERr )
A Erar Aarecd, deheiiehl TR gfad

sT. gelren o, atss fiffuer daifae g0 AAAR s@ar &1 H-agendr § g I dfe
arf, aRss dATfee @RI ITERISATER Thel FuTelel T 11| fAviEe #se & di
W 3l faedlg aR, 9@ dAeew; A Aer gehel, aise fidider defaes; st geirem e,
aiRss e demiae; f. sl AR, aRve e deimew; sl v &, o, N
danfeiss; St 3R faarll, e danfas qur 4 afey Rg, Ridue dafas e g,
HESTHHERT EaRT TAT-TAT T 3TeAT HAV YeTeT I TS|

B FRIEma/RTd ahaT H1 AT

feeiier 24 30TE, 2020 I Toer TeAIT T JSTHINT FRAeadel Haehl ool AT AT
7S o wEwR aRmar @ gwr gfasnfPl & ey wo3wEeh few e
WIS I H Bl & T Hath SAragiRe Hioasdl @l gy &l & JarE fohar
ST § 4T olepts &1 o Sereny & a1
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SoT HRIATA T ST Sfdeh FrHBIST H Bdr & YA T Fo1ar ¥ T So1 hidAT Pl
IR WHR & TFAAT Afd T FITd W & v fhar mar e # geanafas
ST & TAI-T1T IAAF T dohellehr AT o 8 ‘el F FT ad W@t & v 9Ra
U SieaTed R ST §1 € #Er 7 fReie 11 R, 2020 F AafAgEd dwenret
& T el FS1S &1 JAeT FG gU foedl TohoT FAEl Felils HERITET 3iTeTerse
AT & TS ST T3]

feaieh 18 #AM, 2021 & el IHIET FY IS Frfeadel T Tqe THAT AT
T TS|

3T FEAET # [T wEeh e

SR - ||, TUSHIG U WRAA Aol sJU, &A1 HRITed, AUSHG anl iR &l W
ImAfoT defee fowal v R afdaR gfaaifdar & deure & ot aiRer RE, a@ddr
AP A JIH [REPR I g3 Jg [EAR eAd 03 A, 2021 I AIR AT
FAeaTd FATT - 2, TUIITG & FREATHT ARCT FdeTor fastmer, dFex 32 T, UG &
AT aTieh RERR fIeROT HARIE & Yl fohar ara|

ey 3yafeyr

ay & SR TTANMSIR-ATCAINEIT & IRIGTOT dheg IBTACAT & JUH a¥ & ITSThA
4 gaftrd AMAT & gareleT daey 04 Agarel # gfqurdevor fRar ar Sad g
gRae & 3T BT Hgoldl H Seg THST Toh|
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AT T PR FATeaTded

I F HAFR (REA3TS) HfAATA ¥ 2005 # @9 g3 Tg R & T Tt o
FeEARAT T&2T 9 ] 81T &1 Ig AAATH AREN, Ao/ EER facd A¥a g,
ASATHT seafe & g o G ured el 1 VSR vaT e § AR g8 3ideta & o=
arell e 30 ool & X & Sl A gl §1 T YT el dlel Hefed Uiy
3Yar WIS A S dTel 3TSRT I Teld T Sl 3T AT W Tl o & ot hr
feufa & gfafes Tod 250 T AfSRdA $IF 25000 e HT &5 MMAT ST Thdl gl IE TATHA
# 3Tg IRRAAT o & 3T W FF T g

HTEIMSIR-ATHIMS3NT IREIMES Thiss, H a¥ 2020-21 & ST FeT qeiiOsRy §:

3t JfRARRY ;8 HEUT AR IR AR, aR. Bdde defas
IRGTTAT TTehRT . A wgAeT [ Sef, IRk g e
STel T ADRY (NS 1 90 FAR Hrarr, aRk. Wefaer dfaen
e Sl ool ARl @ 3T Hollg g, ege defas

D=

a¥ 2020-21 & NI HeraeT H RS ARG 1 fawor fF=egar §

¥ 2021-21
T e | 3P | TP | gEAART | THH | HamEd, aF e # IR
3drer
106 00 106 00 07 00
(FEaTIR
AT Hfee)
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FIfAS

(31 AT, 2021)

gl UH. 3edrd IHAFET
e

[Crilices

A Fclrer AR, gereT s afaa

A FU gA7, aRss IS

A seeoita g, RAcef@Te I8 o 3idex

A STEuTer T8, THARITA (2)/Fh FR R T 11(2)
AT TheT FAR AAT, TR HETTh

a k> wnh =

—
a

: P IuFer e (Fers @ vt
. Iede $AR ATH d-dl, aRss WfAger I
Toter, fge dafas

W 9 9

© ©® N OO A wWN =

. A T, 3 e, dAAR

10. 37. NfafEAar aRTg, destenr 3Ry

1. g8 fRIATT Aeghn, AT dehdidhr sifasrr
12. 95 g36ld R, aRes dehelleht 31T (3)
13. 47 Yoal el HIAT, IS deheitchl HRFRT (3)
14,31, HAY $AR, aRTS deheiiehl JTSRRT (1)
15. 47 31faier SAETST, deheilen T@Iah

16. 5 FETAR TG SATS, dhaiiAgeT (1)

afewa 1(d) : FR sTRURTTw (Feg T venfafFn)
. 3 1. s, aRse Rl darfee

. R FaR, THfger darfas

. GerIeT ST, g dfas

a A WO N =
Y Y Y Y W
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6. A WRT FAR, dAA

7. gAY AfAer e, akss deneiiehl TSHRT (3)
8. SI. 3IUAT AT, TRTS ceheilehl ITRRRT (1)

9. A HJ AT, Teheilehl HETIh

gféser 2 : Sa-RfFcar sgwor R

&t fea1er gehet, ass RfAver danfas

. el AR, aRss WfAger dafas

. 9T FAR Hgarr, aRss Wfager d=mfas
A 3ReH T, Nffger dafas

A aeg AR e, Nage dafas

10. 8 AT erAT, ST

11.387. G $AR T, d:ATfaAh

12.31. AfAr @@, RIS Taeiiehr TAFRT

13. 4T %07 UTaTel, deheilchl HETIh

W 9 9 W

© ©® Nk wbdb=

gféwd 3 : gHrRiT 3uHIor vd yonfadr
A AT AR, aRws TfATer darfas
2T, 37T oligel T, akse fRiffdde dafas

© ® N OO AWM

10. 21, o1 $AR, aRss darfaen

1137, HHY $AR, aRss IAfash

12.31. ofAr diggR, aRss dafas

13.31. agr @Y, aitss danfas

1431, Holld FAR STy, IS FAMAD
15. 41 fSideg $AR, aR™s dAAH
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16. 47 gdd g 31971, darfas

17.94 favm area, demfas

18. 4T Torg AT, AT deeiiehr 3ifaRT
19. 41 IR 30T FAR, aRTS deheiicht AR (3)
20. A FFER olel, IRTS chatiehl FAFRT (3)
21. 4 9IRS THg, aiss aeretreht 38R (1)
22. 4t =l fAsm, aitss deherdr 3f8earT (1)
23. 4 31Nk FAR, aRTS deheiieht ITARRT (1)
24. 41 3NATg T8E, deheirehl TUSRRT

25. 8 31THIT PiereT, dhailchl TEIH

26. 4 feoramer f8g, dehaiRITT (2)

27. 4 T T8g dfl, TohaIfgeT (2)

28. 8 3eled TH TAT, dhaiiATT (1)

29. 4t FHaeloild, dehanadel (1)

30. 4 XS, ThaNIfATA (1)

?
il
:
;

. Gl $AR, aRss [Wfdger d=mfas
sT. 37 FAR foary, [Bffer s
gl. AT g, atss danfas

A G HA, deTfh

1. Toier fARaeTy Ferars, dATe

9 WY 9

© 0 Nk whd=

. A ToFl, aRss dehelidhT 3ifasRY (3)
. Toieg R v, altss awenr 3w (3)
. GAT SET Geor, aRTS dheliehl AT (3)

0 N O oA W N =
5 B 4
]
A
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9. #r Tavlslia g, akss dadarenl JRSRT (3)
10. AT HAT AT, cTohotiehl ORI
11. 47 sr@fdg, deaiiga (1)

aféwer 5 () : aRereyr ifye gonferar (Sfasnfarw, amafaame qur sremsa)
gl g&r 91, afvss Riffuer danfas

A fay R Uiy, TfTer d=mas

gl HeAleT $AR AT, IRTS dAAH

A gt g8, AR Toheitehl 3TASRT (1)
A g FAR g, dehelihr fasrr

o g T e, deretenT 3RRT

A FIST Rl cTohaitehl TTRRRY

A Ferga g, aRss dhaifAT (3)

. A Gl FAR SIS, dEARIT (2)
10%ﬁu¢arwéw GAITATAT IRARE (2)

© ® N O oA ®N

?

T : FrRAYUTeAs SUFRUIaea auT Iwye ve e s gl
. 31 gelrar o, aitss Wffde defes
= 3_;\’95’!?3??1' Rifuer danfas

1. 37T &9, RIRAger darfeen

#r T o Algear, AT dafas
3. gfe el aiss dafas

ST, HAIY FAR, TARTS FATTAeh

3.
3t
3t

© 0 Nk whd=
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9. g &, Ik

10. 47 & faary, d=fas

1.8 TR e, T Fera
12. 4 g7 g, FF Tgs

FIRSIvEd 3 : AT FHTU R{F - 3vs) aw yiveior Feg
#t AR R seaa, g aarfas

A wfaar f8g, WfAger dehiehr sifawry

A Hooled FAR 2R, AT deheiiehr TR
AN =g [, RifTe desihr ReRY

A & gra, 3refared HATar

A AP A, IS Tehaiiehl TR (3)

A 3Ueg PAR, ARTS deheilehl HTARRT (3)
A AT &t HeAT, IS dheitehl SRR (3)
. A 99 AR A, IRTS Thelier HAFRT (3)
1osfrﬂa?ra1?~r IS Theirehr FFRT (3)

11. 47 Sdeg ATATED, aiss qastiar e (2)
12. 57 &9eh YT, deheirenl TR

13. 47 A o, IS THRARATA (2)

14. 5 foATY $AR TAE, deheiieh TR

15. g5 RG CER, aRks ameyfafas

16. 41 fgerfaeex g, dereienl T8

17. 5 §Y $AR, deheirehr AR

18. 41 hael FAR, deheilchl TETTh

19. 5 faeile $AR, Teheiichl HETIh

20. 4T 9T 3TelH, dehellch] TETTH

21. 4 ggahd &g, deoeiiehl HgTdh

22. 4 "I FAR, dehellehl TERIH

23. A ST FAR, Achellenl TETAH

24. 1 FSUT INATS HIAT, Thallh! TeTdh

25. 41 T f&g, deheiichr TETash

26. A gafer TAAT, Teheileh! TR

27. 4 3T FAR, dehaili AT (1)

28. 4t 3TAVF °TART, dhall AT (1)

29. Y 9EY FAR, dehaili ATt (1)

30. Y HAYF FAR, dhal AT (1)

© ® N O oA LN
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31. 4 AR, AR (1)
32. 4 feare o, dehaiifasT (1)
33. 41 g Tofel, AhAARIT (1)
34. 4 Uae $AR, YALTATAT HgTTh

NS 4 (V) : SANIRF 3UHA U9 IRANSTAT Aretar (famdddl) (Retis 25.08.2020 &
ST, AU FAR YeoFel, aRsS WA d=Arfaren

8T, 3ol I[eAad T WAHEr, aRss WY d=Arfarn

A Tig s, RNffga dafas

A et Tea, aRss et

A AT Tear, aRkss dereiiehr 3SR (1)

A ATNER TATeg WUR, IRES Tehaitehl HTAHRT (1)

At gy &g, T Tgrs

é
§
|
;

N o gk wenh =

3ilgPF g Feg (ReTiw 25.08.2020 ¥ site@fie v aF Feg)
1. 31 3#e W1, iz, aRss e danfas

2. st dfaer [, aRss dafas

3. A He] AAT, Aeholleh HGRIH

T 4 () : gEUT FIAT Jorreh (RATF 16.09.2020 & FEAT FaT FIHT)
ST, a9 FAR YeFel, aRsS AT deriern

A TRideeI FN, TS deheitehl ITRRT (3)

#r AT Tog, IRTS dheitehl TURRT (3)

A 3Meg Y, dehailehl ITARRT

#r AR qrer g, deheirehr 3Ry

AT HHA FAR, deheiieht TR

A SAHAT, AhARITA (2)

N oo kowh =

o 4 (W) : qEawer (R 16.09.2020 § FI FaT T FT 1N
1. 3I. 3T e, IS dheiienl TARRT (2)
2. A Uohsl FAR, dehailiITT (2)

geltfearafier dare (Rfdw, Rega aur aaewee)
1. i #AcsT AT, aRkss 3refers FTRIAT
2. A Gee o, 3refleteh AR
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3. A1 3%V $AR, HgRIF HRUTelh HFAT (AT
4. A G FAR, aRTs deheiieh IfARRT (1)
5. Y faswA, Fere fdgar (Rfae)

6. A €T FAR, Fgh HFAAT (faega)
7. A Y9 $AR, Hfass fEdar

8. 4 avur A, deheirehr 3fRT

9. PN ETel I, SETdll T
10. &t Forhld T8 Fedmor, akss daaIdsT (2)
11, 4 37N FAR, IRTS dhalATT (2)

12. 4 Aga g, aRss d&waiageT (2)

13. A7 Serdd g, IR dRaAAT (2)

14. A FdR g, aRvs dwaifgeT (2)

15. A1 Iog drel TOE, dehalliRAIT (2)

16. A godR FAR SN, depeifae (1)

17. Y gRUTES FACy TFAIIA, dhaATT (1)
18. & GO TG0l 9T, AhaliRITT (1)

19. Y Q9 FAR, dhailiATT (1)

20. A ¥F <9 PAR, ARG (1)

21. #7 JqdR 3ell, JARTIET IRIRS (2)

22. Y AT HA, Al (1)

23. A 3fFHEsr RIar JAT FOT, ThafATT (1)

dreaamgam-divasmssn et ey

N Mo v, Bfger dafas

gl. e AT, aRss dafaes

ST, IRIfAT TgT, aiss d=ierh

A geur e, IAfAh

AT AR Az, AT deheitenl O

A Fer deg, AT dehelichl ATARRY

AT ST IR, FeTTeh T HTARRT (4T.)

N o gk oenh =

qaTHT F PG 6

1. srerHer g A9l aitss gemae s
2. A QR FFAAT, T2HA fATAR

3. A el 3iTele, aiRse fR=dr 3Ry
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4. A FAT FAR, FATHIAh TDHRY

5. A gahel $AR, el fAslh afa

6. A g g, wa e afaa

7. A §0 FAR, JAHiAR ITRRRT

8. A ORaT 37Igg dletr, TRIHTAS TSR

9. 3I. Wher AT, Bear AHTASHRT

10. 57 9aeT AR, T T ATASRY (4T.)
1.8 A FAR, aRss Imeyfats

12. g4 el &, aftss smerfames

13. 51 HllSl FAR, HGRIH T IR ()
14. 47 T9T HIgl, TR 37germer Uy (@
15. 47 TAY Teq;, WETTh IHTHET HTRRT (4T.)
16. g4 HAToll N, e HeTHET JfRhrr (4T.)
17. g8 3T, Fgrdeh 3eferrer fArr (@)

18. 41 3791 fash, WEA TN JHTSRT (4T
19. 4 A I, aRss Imyfads

20. g aRar AR, aRkss Imyfas

21. 4 falle; AR, WETTh e RN (4T.)
22. 9 oA, IRcs AR Tgras (4.

23. 41 Tq &id, aRss afAaraT g (4T.)
24. A AfAT FAR Aled, TETTh AT AARRY (4T.)
25. 47 egelld $AR, aRTS IMfAfan

26. Ml fovel oAy, Tgreh 3rgermer s (@)
27. gAr fagRer Aerdy, aitss afare gegs ()
28. 4 ifgel, Hfrss AlAdTeld TgIH (IT.)

29. 5 3ika, Fiese afdarey e (1)

30. 47 [Afae, wfase FfRareT @graes (4r)
31. g4 degahidl, HE FETH

32. 41 38 T8, SR 9 |1(4)/aRs dehaifgeT (2)
33. 4 AA FAR, SRR Y |1/aR. THARTA (2)
34. 41 freiX &g, sBaR (R i)

35. 41 312 AR, gER (I cTeheiieh)

36. 41 THAIR fig, 1 HgrIH

37. 4 IR WT, YIRRATAT IS

38. 4 1T TS FAR, JAITRITCT HTIH

39. 4 f9UeT FAR IR, JATRITCT TETdh
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40. 4 T FAR, JATRTCT TETIh

41. 5 gxarer g, TAeRmer dge

42. 41 SaTAET fg, alises afdarey dgde (A1)
43. 41 HH, Hass Imfafan

44. 5 Fegs, TIARRATAT TS

45. 5 3fASw T, FT TEIS

fas va T areemer

A Fofld HAR dleT, IR fad v o @r "

A Foltel FAR T, fad vd or@r fag=s

A gl g awd, foa va o ifRsRy

A Y FAR GU=AT, IR 3effein

AT 9eF 33T, aRs yfafas

AT Stell alerer, atss Imfafts (HTE3TeIR-Aedsy & FAEER)
A FYA AT, TEF AT HAFRT (Tad vd o)
AT AT g, TR THET SR (faT va o)
. A AigeT e, TEreh 3T SR (faw va o)
10. 57 golier AR, aRss wfared werges (fad v o)
1.4 ﬁ-qa;r Iedr, aise dRared Fgre (fad v o)
12. 4 Tararer TAg, AT TR

13.47 TR o, YIARTRATAT TR

1447 3AY FAR, dlr 9T

© ® N O oA W N

HUSK UG T TSI

A Afgeel AR, HUSK Td HY AITH

T, 9. gHRR, HUSR Td T fARRT

A f9oleg, $AR HEAWR, ITHET ISR (SR Ud )
& I 976, $USR va T IRERT

A A AR, TERIH ITHET IR (VSR U )
A R FAR qAT, HgRIS AT HRHRT (HUSK U )
A HHA AR, G IFHET AR ($USK Ud )
A W IEHG, WS IHTHTT HUSRT (HUSR T H3)

. A TfSireX FAR, TR 3T JfUFRT (3USR T )
108ﬁqqa-| $AR S, TS HTHET ISR (HUSR Td )
11grsfrgrsrmu#r aRss e

12. 4 faele $AR, aRss afarey @@ (HUSR Ud %)

© ® N OO A LN
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13. 47 SIIa Alga 7T, ase afddreT @@ (3SR U9 %)
14. 4 &8 AL, GARATAT TETTh

15. 47 9 dog, Hfss FTAATeT TgTH (USSR TG &)
16. g4 2t &Y, F& Terah (THETH)

e

ST, AT HIORY, aRkss Aigen Fafercar JifEwrT, 79 111(6)
A T HAR, ARG (2)/ AT

#r gegoid, Rfhcar gaeTATAT dehaIfAT=1(2)

A pom, ARfer e A3 (1)

A A, FE Hedh

a k> wnh =

Ffafdere
1. o Toieg g elvsr, aitss desrenr 3ifaaRT (3)
2. afoeg &g, & @grs

&t

A Txaur &g, geem RaR

A AT oAee, TGRIH HTHET TSR (TT.)
A Alee T, GIET TgHh

AT T FAR, F&T TgHITH

A & A1, FE TEIS

# AR deg, T TGRS

A gFSieR, H TAGIH

N o gk N =2y

I

. g9ufa, e AaeR-H-TeR HiaT
. o Tl g Tad, FoIh

. A Frell TOT, IR

. & oo g, T

A W DN =
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a5 fgfFa, wReafaseaFafacdT swaa, dafagica, Tdftes Jafagica, @O T

IDLES
7§ g
#. ¥. a1 g Hrdagor @ fafy
1. | 9. TH. 3feled THSSOT IGEAED 27.07.2020 (3T9RTEA)
YaledAtad U9 Hedised
A F. ATA/TIAT TEaATH HeAIfhd GGatH | HAedide Taleafel
#
1. | T Qo g &0, aR. fif@der danfas | 19.04.2018
Rfage dafas
2. | ST RNd FHR HEAMT, aR. Rfader d=nfas | 27.04.2018
fager dafas
3. | sl ¥lld $R, e darfas 12.12.2018
. danfas
4. |l Holid FAR Ty, ar. s 14.06.2018
CENGED
5. |4 v e 3, aRk. ®ifdger d=nfas | 30.03.2019
e dafas
6. | HeAdr 3R, I, Bfager dafas 10.08.2018
R, danfas
7. | HAD DfafFAar aRg, Teheitehl 3TTERRY 25.10.2014
dehellehl HgTdh
8. |4 YU FAR, aR. Rifdge danfas | 20.04.2017
e dafas
9. | gegoiia &g, Racufare O Racerfaee ag 19.07.2020
AP 31X AP 31X
10 . | 4 3l $AR, gER RS 11.06.2020
11. | 2 oA g A4, aise gemae @a=es | 28.12.2020
IRl fad=ae
12. | #7 RET gFheT, ERIRC D EED 28.12.2020
UG C AR IO
13. | & gelldr $AR TeaTT, fa va o@r [aEs | 29.12.2020
faca v or@r ey
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14, | 3 IR FAR, T IfRRY TR 3SR | 29.12.2020
15. | S g8 FAR, e R ERICIGETGIBETE 30.12.2020
16. | st dru. siey, 3regemT Jiftesy wemafae fEslr | 29.12.2020
17. | & goiig &g, o v o 30.12.2020
3eereT AR (fded wd o) EIBCany
18. | 4 I 19, 3reemmr rfRHRY HUSR Td Y 30.12.2020
EIBEan
19. | A g $AR, e afg e Tl afa 29.12.2020
20. |4 o g, et afka gt st afa 31.12.2020
21. | 1 ARl $AR, fAeh @fa e Tl afaa 29.12.2020
e 3+=13er (10, 20 Tg 30 W #T Far I FA W)
#. 9. AT YEATH R
3eAgel H
fafyr
1. & AT Tg HETTh 33T TN (4T.) 20.09.2019
2. g FSUT RIS TETAH 39T ISR (T.) 04.11.2020
3. | oA wfaar dtew Herae 3w e (fdw | 13.10.2020
g o)
4. | g HeSlld BR eI AT ATRRT (A1) | 04.01.2021
5. A Tl e, eI AT JHASRT (4T 05.03.2021
6. A Hier e, ar. 3mfeften 24.05.2020
7. | g0 R EEKR, aR. s 24.05.2020
8. s 97 dc FHiase gRaeT Fia. g, g 23.05.2020
9. #r afoeex g, F TgTH 16.01.2021
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wftraffar s W dafagien

C e g Qarfagica $r
fafyr
1. | A dn & 9o aR. 3refietsh feIar 31.07.2020
2. | & O g Al R, deheitdhr IASRY (3) 31.08.2020
3. | &Y gR vae et CERGREED 31.08.2020
4. |5 e &g TETTh T JTHRI(AT.) 31.08.2020
5. | & & & Agd YTl dehatlehl 37T 30.09.2020
6. |47 Wrar g T T@EIs 30.09.2020
7. | #Ecr gefrar et YTl dehailehl 37T 30.11.2020
8. | Swfawex R TRET FETTh 30.11.2020
9. | F% geael (HIVEINEIN | o WErgh 30.11.2020
feeel &heg)
10. | 5 U1 $AR R, dhATRATT (2) 31.12.2020
1. | #ear fSeer 3fe7meT 3RRY (f9. ud of@n) | 31.12.2020
12. | MAD FgFayr dr CIeey 28.02.2021
13. | #Adr Afasr ferer aiR. deerehr TSR (3) 31.03.2021
14. | = Taoisia g R, dereieT 1A (3) 31.03.2021
15. | 1. Aafer o' TeITeT dehietehl TR 31.03.2021
16. | 4 &I1 Feq eI AT TSR (1) 31.03.2021
wARes Aaragica
#. ¥. Cie) g fafa
#r AR R HEED 07.07.2020
2. | H o CERR:REED 29.10.2020
FYUTATAIOT
#. ¥ A g TYHATGROT &7 Ay v geyme
1. | 4 9819 AR S e danfas | e 06.11.2020 I
ATHINSIR-ATTIEAT a
ATHINSIR-TTANINRIS, $arer
2. |1 IR qUATIS danrfaen LCIE 01.12.2020 il
T TSN, Aeels dhog, Aeals
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3. | 4T IRAR CIET Ry ICCIES 08.03.2021 Cal
WTHIMSIR-3MSSTES, I3
fgeo @ HITH3MSIR-ATa3mS3n,
ELEEI

4. | gAY forelr e HETTH 33T A IMSIR-3MSSN IS, CES

sifaery, (@) fgeo @ HITH3MSIR-ATa3mssn,
gqudte H featies 10.07.2020 v
HITGOT
ICEE]
#. ¥ A g ey Y A
1. | #7 #rerer AT Sgrsat TRl TR (1) 20.01.2021
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dote faavor

T (2020-21)
(FIT o H)
T ofiY =
Hoeaa g a7 Red
ciepl

Tadt
iRt #r ade 2162.845
FHHATRAT HTI dcel 728.389
HEIMS Heal 0.000
Hed 998.225
3R TTABATT 236.500 0.009
T FATE T 3HeETOT 44.994
I Td 39T 218.457 21.144
Allg Tarae fae 0.000
el 3Tt 4389.410 21.153
geit
gFg Ud Haw 126.746
3UE T4 3YIOT (TG 3UE Td 087 884
ArFedeR afea)
Faerer JqLRr
FRTIT 3T 0.739
FeitaR Tg fpfear 12.238
qETRITT TECTh Td Slelod 69.172
CIRGH
el US Tollcd
Aol TF 9l
T Farex (faamor) 9.225 7.054
el ol 506.004 7.054
Fel AT (3madt + gEh) 4895.414 28.207
SIS IR-TA#ATOT
ITSIMSIR-3TSEEN
sJedd TRIASTAT/GRT  TRASTAT 264.014 26.070
Hohel SIS 5159.428 54.277
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I g Jut & R $HTE Forer

(F9T arE #H)
golc AN

2016-17 | 2017-18 | 2018-19 | 2019-20 | 2020-21

1 2 3 4 5 6
1. W fasmerdeay 1315.110 | 1013.418 | 1425.049 | 1726.585 | 875.971
2. s 3rfReor 2.734 9.724 1.931 1.756 | 38.938
3. facelt & WPRY AT 1.040 0.000
4. T T T " @y fSite 45.585 74.772 | 126.263 63.770 | 42.268

g/ 9&TOT UG e deheildhl HaTU) ' ' ' ' '
ol 1363.429 | 1097.914 | 1553.243 | 1793.151 | 957.177

I 9 aut F N TAHNRTE Forol
(¥9T 1@ H)
2020-

gore oy 2016-17 | 2017-18 | 2018-19 | 2019-20 01

1 2 3 4 5 6
1. ATl g NfATH 22164 | 51.435 99.681 50.139 | 30.180
2. 9Q&ToT U9 TINUTcHS THR 21.026 | 22.291 19.035 10.947 | 10.987
3. 31T ddheilehl A4TT 2.395 0.802 7.463 2.634 1.101
4. g IH 0.000 0.244 0.084 0.050 0.000
5. 3R 071 Nt &1 A 84.243 | 86.862 | 206.387 185.790 | 148.040
Pl 129.828 | 161.634 | 332.650 | 249.560 | 190.308
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HTHIMEIR-HTHAEAT T I IRV

HgF Teer TAeren

el giediee veusia

154/11, ASHSTH & A, FoREET I3,
SaTel® - 560076

57, FqrHSNT gy o
Fordfcd Td foreerh

dihfder T faeamer

g =AeY Tavafdearer™, waua-91, dgdiel aredr

IMTH ey ¥R, 3R a2 - 201314

q). FUA FAGICHIIT TG T
IIhEx
It - 600036

57, dvadive ARTIer Fid T
EHIDENED

age U T ATerd Fokel SI3RasT

A HIATAT (VATHTH), FHdel d6T 9T

gexTaTe - 500058

sT. Rt o e G
eI YhaEy

gy Ud faargassa gonfaaRar
IEIESTHE, NG, o, 3. - Sieforeh A, gras
gfRge samer - 711103

4t 3qga et AeFAT Cr
gaer fAceres ud #@S3

SATHR S Ehattaliona o,

ST Treh, NfAar ssfecae wRar

SaTel® - 560058
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gl ¥g q9arT

aIsd Ao, ot faeafacarey
3w, HFeX 101

3mser R s, vaTTd IR, Agrelr
gaTe - 140306

v T HAGIfIceus

goFCliiad Td Hegiohed aecsd
TAARES Frqq, & & A AR
STE - 560093

et afdsr yFer
ALY 9eY faceush
it sfear fon.
E3S o, 1 fierToll FHAT Tl
7S feeel - 110066

s 9 & gERar

fceres

HTHIMEHR-Fo0IT Solaciiolehl AR
HTHYTT HEATA (TR

TOerer - 333031

afss e danfas

e farehr geersT feeme (S5 $eThd)
14 gca9T fagr

% feee - 110067

gl UH. 3drd IHAFET
facerh

HTHIMSIN - ATHITS3IN
Ut - 160030
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HNTHITEI-HTF3mEART A gaer qaiwg

). T HeAwd IHAFST reqar
e, TSR - Aroasmssn

Ut - 160030

g, doganaTer Jreedr T
faceres, TSaT siifas gaveremer

8 feeel - 110012

A FATAR

HTEEAR - AT

JURTG - 160030

3. fRsg &R TG
Hh IATAR

ATHIMSIHR - BTSN

JUETG - 160030

5T, gHAT RE e
Rifge dfas

TEIEAR - Aea3mSs

JUTG - 160030

5. ITHAR qHGET
aRss dafes

TEIEAR - Aea3mSs

JUTG - 160030

5t #AGeT UAf T
aRss 3rediete 3ifdTar

ATEIEAR - Aea3mSs

TUETG - 160030
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5. JTeer AR YT
aRes Rifdger dafaes
A ssrdea
T3NSR - ATFMS3T
JuaeTe - 160030

faa va d@r RIFe/ AT va dar If+sRt
WTGIMSIR - AT
Tgusre - 160030

TTHA AT/ Tema A% JfaFrt
TGS - AT
TgusErg - 160030

354



U A-HTTH A - T T 94T A.........
CSIR-CSIO: Serving the Nation.....



CSIR-CSIO

HUHIME AR — h< 1 dAli-ch ITHIUT NS

CSIR-Central Scientific Instruments Organisation

Sector 30, Chandigarh-160 030 (India)
Tel. : 0172-2657190, Fax : 0172-2657267
E-mail : director@csio.res.in
Website : https://www.csio.res.in
Follow us : https://www.facebook.com/csiocdg



	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 2
	Page 3
	Page 4
	Page 1

